













PUBLISHER’S NOTE TO FOURTH EDITION 

Some ten years ago, few hart heart! about the indigenous 
l^or industry of India and fewer still were interested in its 
^elopment. Interest in the revival of the hand-made paper 
pstry may be said to have heen awakened with the establish- 
pt of the All India Village Industries Association in 1034 , 
^reorganization of the industry on sound lines formed part 
We programme drawn up by the Association; and among its 
It ^otivities was the opening pf a paper production and re- 
Irch centre at Wardha. The author of this volume, Sjt. K. B. 
phi, was associated with this effort almost from its very early 
pinnings. Sjt. Joshi’s researches and investigations -have 
ended; they are now carried on mainly at Pooiia, at the' 
Ihd-made Paper Research Centre conducted by the AlUIndia 
Silage Industries Association, with the aid of a grant from the ■ 
|vernment of Bombay. ■„ ^ 

That this volume has to be published in its fourth edition 

I speaks the popularity of the Subject and conveys an appreoia- 
in of the manner in which it has been dealt with. In this 
ition, an attempt has been made to bring all the info'rmatioii 
to date and to refer to the latest developments of the 
pstry. It is hoped that this revised edition will be found 
rtioularly helpful now, in view of the great demand that has 
pen for hand-made paper and the inquiries that are being' 
Ida, from all over India, for the starting of paper production 
|ants. The volume is likely to prove particularly useful, to 
Wise interesting themselveB in the industry, from the practical 
^nt of view. It will also give to the student of industrial 
^elopments an idea of the improvements that have taken 
ice in the industry. As an out-oonie of the .spread of 
Uowledge and information about the technique of the industry 
^s to be hoped that it will receive .considerable stimulus in 
! years to come and provide increasing employment all over 
> country. 
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PREFACE TO THE FOURTH EDITION 

As a result of £he use of power in pulp-making, the villaae 
.jape? industry has entered a new phase of its life. The snafli 

ab^ntThe kT places and more enquiries 

abput them are being received by the author from all pSs 3 

Had it not been for the abnormally high prices still 
J??? faotories would have been started. In view of "rnel 
^jnauds of a teohriioal nature this volume has been oonsidert 
. and enlarged with new information on the surf 

Whatever experimental work and data in regard in 

■ Tarieties of paper have bee| 
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PUBUSHER’S NOTE TO THE THIRD EDITION 

...’aTsrs:; 

“StlTdaca the dig«to .»a Holtoder b»t«. 

The AsBOoiation haebeen struggling to keep the equipment 
2TJZL reach of cottage workers on the one hand, 
needed with producing the best of papers 

bfuring wSnrf fibroma 

several years of experiments it has come to the 

° ‘ that unlesl we are extent to restrict ourselves to 

making paper out of waste paper, straw and such other raw 
materfals only, which easily yeild to treatment by instruments 
Sinte reach of villagers, it i^iU be necessary to produce 
^ from rags, jute and other hard fibres by using bul ck 
!teL or electric power at recognised centres which yU be 
subject to conditions of work excluding chances of exploitation 

and to supply suoh pulp to viUage vatmen to lift paper at a 
cost which wiU make hand-made paper popular. 

This power pulp making unit may require several 
thousands of rupees as capital as wiU be seen in the estimate 
for suoh a unit given in Appendix E of this book, {unit no 2 
iwflc ISi in (hi new edition) Suoh finances are much beyond 
the reach of villagers and cottage workers and hence they can 
,, be organised only through co-operative effort or by institutions 
which have the promotion of village industries at heart. 

We trust these methods will be utilized with extreme pare 
and under well controlled conditions so as not to frustrate the 
purpose with which the Association places this hook before the 

public. 
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i>REiPACE TO THE FIRST EDITION 

The booklet attempts to desoribe the processes and appli¬ 
ances needed for cottage paper making, in a manner as would 
be easily understood by an average man who has little or no 
theoretical or ohemioal knowledge. 

It is requested that tkose who take to cottage paper 
making should communicate to the author their experienoes 
and difficulties, or any errors that ma^y have crept into this 
book, so that the same may be investigated, errors removed 
and useful information incorporated into a bigger treatise on 
village paper industry which it is hoped to publish at a later 
date with full details, both ohemioal and mechanical, of new 
developments and improvements effeoted, such as a dhonki 
worked either by, bullocks or by water turbine, a stone beater, 
a drum washer, a modification of the Hollander beating 
machine to suit cottage conditions, all of which are under trial 
at the A, I. V, I, A. at Wardha at present. The processes and 
machinery described in this booklet may. be modified as 
required. 

The author is grateful to Sjt. Manilal Lallubhai and bis 
son Mr. Mayabhai Teli, the proprietors of the Indian Cotton 
Oil Mill, Havsari, for affording facilities for him to work on 
cottge paper making at the headquarters of the A, I. V. I. A. 
Wardha. 

I 

The drawings in this booklet are made by Mr. S. B. Sathe, 
student of the School of Architecture, J. J. School of Art. 
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OBAFra:^ 1 . 

INTROPJJOTIpIJ 

Fbiob to the intioduotioh of paper as a writiag matwlal, 
rarioBS materials were used to write upoQ. Man hoing an 
intelleotual being wanted tp perpetuate hjs knowledge and 
erents of his time for the benefit of his future genpratipn^, 
During the difiereut periods from the earUest histprjr 
human civilization to the present diayi various meanii lyerp 
divised and used as writing materials. In the earliest stagej^ 
when, no other, means were availahle, man oommitted to mp* 
mpry, hia poetry, literature, philosophy eto., and thus thp 
stock of his knowledge was carried from father to son or frpm 
theplder tp thOiyoungor genej^tion* The finportput events, 
of these periods were also narrated to future generations by 
traditions. We can trace the present day recital of the Vedas 
and other religious literature to this aneient mode of com* 
munioating the thoughts to posterity. 

At a latter stage, events whre celebrated by anniversaries 
as we have even to this day i^ishna Jayanti or Christmus 
day or Id-e-milad etc. 

With the acquisition of the art of writing or depicting 
the thought piqtorially which owes to his.faoulty of imitation, 
main wrote upon such materials of briokij or erected pyramids, 
stUpas or minars on which he insoribed important events or 
court decrees so that they might not to be lost by the ravages of 
time. Thns W® .ere able to rend the eveuba pf .4spte. and other 
period from the pillars erpoted tp pprpetunte the events of 
the time, They are a living memory of the' past 
history. With the advance of civilization and the acquisition 
of the knowledge of preparing metals, lead, copper, or brQnjse 
plates were used for writin g upon., 

At a fltm latter stage, papyrus and parchment were used 
in outside countries. The word “Paper” is derived from 
papyrus, a weed growing on the banks of the Nile. The weeds 
wete, stripped and while wet, were put horizontally and yerti- 
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cally and pressed together to form a sheet which appeared like 
paper. Documents written on papyrus have been found out 
in Egypt and are as old as 3000 to 2000 B.O. 

Parchment or tender skins of animals were also used by 
the. Eersisns and the Greeks to write upon. 

■ In the earlier periods of the Christian Era, palm leaves 
and the barks of trees were used to .write upon in varioijs 
coTintries in the East and also in Egypt. Before paper-making 
was introduced into India, Bhurj-patra, bark of the Bhurj tree 
found in Persia and the countries bordering the Himalayas 
and Tad-patra, leaves Of the palm trOe found in the South 
wdrb' largely i^ed for writin g I^ S- from which we are able to 
read ohr ancient lore. The KotST were prepared by cleaning 
and boiling in water and bleaching them in the sun. Tad-patra 
migrated from the South to the North and Bhurj-patra from 
the North to the South. 

During Alexander’s invasion of India one of his generals 
had observed that the Canarese used cloth coated with 
tamarind paste, as a writing material at that time. 

At this period, a stage was ripe for the appearance of 
paper as it is known today, in that a web was prepared by 
placing the strips of papyrus horizontally and vertically and 
the processes of cleaning, boding and bleaching were used in 
making the leaves of the palm suitable for writing purposes. 

These were almost the,tsame processes as are used for 
paper-making. 

Paper as is known today was first made in China in A.D. 
106. Before the general use of paper as a writing material the 
Chinese used silk or strips of bamboo or bark-cloth to write 
upon. The bark-cloth was prepared by stripping the inner 
bark from the mulberry plant and cleaning and pasting 
several barks together. 

For sometimes the art of paper-making was kept a seoret, 
but ^timately during their raids on China, the Arabs learnt it 
frbih the Chinese prisoners and established a paper factory at 
Samarkand at about the middle of 8th century towards tie 
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dose of which a factory was also established at Bagdad. From 
this place it was introduced into Egypt at about A.D. 900; 
Then at Morocco (A.D, 1100). The Moors introduced paper* 
making into Spain at about the middle of the 12th century. 
It then went to France at close of the 12th century. 

Simultaneously paper-making was introduced by the 
Arabs into Italy towards the close, of the 13th century. From 
Italy it spread to Germany. Ullman Stromer erected a famous 
paper factory at Nuremberg in 1336A.D. Paper was being 
made in England in 1494 by John Tate. In America paper- 
making was introduced in 1690 by William Ritten house. 

Paper-making was introduced into Japan in about 7th 
century A.D. and this art is flourishing in/that couiitry even 
to this day. 

It is not definitely known when paper-making was intro¬ 
duced into India. However, it is supposed that Mahmud of 
Gaznavi introduced it in ithe 10th century during his first 
invasion of India. If the Chinese are credited with the inven¬ 
tion of paper, to the Muslims goes the credit of spreading it 
into Europe and India during their conquest of those coun¬ 
tries. Along with the invasions by the Moghuls, the art 
spread into the different provinces of India. The history of 
paper-making and its spread in this country still remains in 
shrouded mystery although during the Moghul and the Peshwa 
period it flourished throughoutithe whole country, giving 
employment to thousands of people, men and women of aU ages 
and children. The industry flourished most in the Punjab. It is 
reported that during Jahangir’s time paper produced at Sial- 
kote only was worth about Rs. 9 laos. Paper was also produ¬ 
ced at Multan, Rawalpindi, Jalalpur-pirwala, Delhi, Lahore 
and several other places. During the Sikh period about 1200 
gaunders (dhenkis) were working in Sialkote alone. Each 
dhenki produced about 20 maunds of pulp and brought an 
annual income.of about Rs. 120 to the owner. ,(0. Gee's Mono¬ 
graphs on Fibrous Manufactures of the Punjab). Later on, 
during the British period, paper-making was also introduced 
in the. Jails of that province.. In U. P. paper-making was- 
practised at several places in Muthra, K»noj, Agra, Kalpi, 



Baremy^,;giipur, B^idaon,. Gazipur, Benares, Ajemgarh, Mirza- 
.^lajahanpur, Dehra-Dnn, Shamly, Kael>- Hatbajj 
Kuna, Faizabad, Luo^ow, R^imbad po 
also,in,aoveralj'ails in that province, , *, 

In 0. F., papbt factories existed at Zaiiiabad and 
Panchanmagarj , Ohanda, Akda, Buldana : etc. In Madras 
paper was made at Ohingalpft, Sidapet, GonjOverttln,. Vellore'. 
Gudiathuni, Lalapet, Pallpur, Napaina*variim, Ra!.Tv^ iyn,^^* 
DShdigul, Garoor, Tinhevelly and several Other plaoOs. Paper 
was-also made in some jails. In Mysore hand-made papOr was 
made at Bangalose. In Bombay and Sind paper was made at 
Ahmedabad, Ankleshwar, several villages in Kaira, Surat 
Thana, Mahad. Nasik, Erandol, Junnar, Poona, Satara, Wai’ 
Karad Shenay, Belgaum, Gohak, Kolhapur, Shahapur! 
Karachi, Hyderabad, Nasrapur and Kandiaro. Shikarnur 
Latkhana. Rohri. The papra of Baulatabad (Deooanlwss 
famous at one time. 


It spread to Nepal frOm China through intei-cominiiiuod^ 
tion between the two countries. The NepaleSb and tlib 
Bhutias m^e paper ont of young bamboos and barks of certain 
oannabina and edgOworthia gardneti, 
m paper Made from these is very strong, tough and dnfablS. 
« “ worms and rats. Nepal paper 

toughneps, The sheL 

The industrj^ is si 

being carried on ui'those parts. 

4 .V j. .Li. Still tnown as kazziburaa ; 

‘"tr i 

I, I 

During to.iti I 

makers ohieflv T^i w ^ .gunny bags. The paper- i 
longer of any use tdle ' 
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Baine everywhere, without any'improvements in their methods 
sinoe its introduction into India. 

■ Upto the middle of the 19th century the paper require¬ 
ments of India, besides being met locally were supplied by 
China. But afterwards her requirements were supplied by 
the British and other European manufactures, and during 
Sir Ohjirlea Wood’s (Lord Halifax) time (as Secretary of 
Bib^ite for India) all Gqvernment suppjies were ordered to 
be bought from Great Britain. At the same time gresit 
disqpveries in modern science, both mechanical and chemical. 
i^eTolutionised the industry in foreign countries. The policy 
of the Government of bui^g their supplies from abroad and 
tjhe iinport of cheap machine-made goods affected adversely 
the Indian paper manufactures in villages. If one visits the 
old paper producing centres, one realises how well they must 
have flourished at one time and what humming centres of 
activity were the places which today are in ruins. 

Had it not been for the sawkar who genaraly uses Indian 
hand-made paper for his account books, the indigenous paper 
industry would have disappeared altogether. The Indian 
sawkar has been instrumental in keeping this industry alive 
here and there. For some time dumg the last quarter of the 
last century the Government had introduced paper-making in 
jails in some provinces but ultimately it was abandoned. 

Ou) FAPna-MAKlNQ PBOOESSES 

The raw mat^ial. chiefly used’for paper-making was old 
igunny bags made of sunn-hemp and old paper chiefly as 
account books from the sawkars. In the Horth, old fishing 
nets, rags and other fibres .were also used. The raw material 
was known by the general name tat pr. (ara) 

(1) The tat was cut into small pieces one inch long with 
an hatchet by men, known as Tpkyas (cutters). The fibres 
from the out tat were loosened by thrashing it with,a mallet 
and were shaken to remove dust. 

(2) This was then washed in a river or tank by two men 
standing opposite .each other with a piece of cloth tied to their 
waists. The material was put into the ohaddar and worked to 



and fro In tie tratet with their hands. 5^hii| freed the 
material from the adhering dirt. 

(3) The material was then worked under the 
separate the fibres and again washed in the river. This 
beating was known as Kutai washing being known as 


(4) It was then mixed on a .stone floor with 

Sajjikhar and Ohunam in the proportion: Tat-8 parts, Sajjk 
parts, Lim^ 1 part. (The proportions slightly varied from place 
to place) and kept in small heaps for several days for retting 
or fermentation on an open floor and exposed to the sun and 
air. This also bleached the pulp to some extent. 

(6) The mass was then pounded under the dhenki 
several times till it was reduced to pulp. 

If neoessary the 4th and the 6th processes were repeated 
once or twice. 


(6) After the pulp was made, it was sometimes mixed i 
with plenty of. water and beaten under the broad stamping S 
be^ of the dhenki without the [teeth. This was known as ! 
Zabkai. This separated the fibres and at the same time ' 
hydrated them. ; 


, In the meanwhile if waste paper was to be mixed with 
the pulp from the tat, then it was torn to small pieces. These 
WOTe then moistened with water and kept in heap over a clean 
Ota for a fortnight at the end of which it was trodden under 
feet and rubbed over a rough floor till it was reduced to pidp. 

nuir"t “T u someplaoes 

pulps were made by simply rubbing without trampling. 

saiii^rH^^w paper was treated with about 8? 

rubbed ^ before it was trodden and 


from tat mixed with the pulp either i 

see™ in the proportion of 8 ^ 

to 3 mauuds of idm material.: This w^ known as | 


Similarly repeated several times. 

^ the pulps were washed several times in the river, 
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after eaqh dhenki treatment. Occasionally, the pulps at 
intermediate stages were exposed to sunlight for bleaching. 

It took 16 days for 7 men. (6 men for pressing the dhenki 
and one for pushing the pulp under the pestle to 

oonveit 3 maunds of tat into pulp. The pulp was now made 
into balls and kept in heaps before it was used for sheet 
making). 

(7) The golas when required were put into a small 

cylindrical reservoir which is close to the vat and mixed 
with water to have the consistency of gruel and trodden with 
feet BO as to separate the lumps. This was transferred to the 
adjoining vat which was almost Med previously with water. 
It was then stirred with a stick by a man on contract 

and left at rest over-night. 

(8) Next day the kagzi or kagaj kadhya (vatman) begins 
to make sheets. The system of old vats and paper-lifting was as 
described elsewhere in this book (infra). Paper-lifting was 
based on contract for 240 sheets per day. 

(0) The wet sheets were covered with a piece of cloth 
and then a board over which stones were placed over-night to 
squeeze out most of the water from them. 

(10) The pressed sheets were next separated and stuckon 
the wall for drying by a brush (%^T5!5|r? or @rrRT) by a man, 

This was done by young folks. 

(11) The dried sheets were collected and cleaned with 

a piece of pumice stone or bmmt tile (vnTT, SFT^^l) by-an old man 
or a woman, who was known as Rarest who was on 

contract basis. 

(12) Next operation was sizing (^^ ^itMr). The size 
was prepared, by soaking wheat for 2 or 3 days and extracting 
the milk which was boiled with the required amount of water 
to which some alum and copper sulphate were added. ’ The 
paste was applied by a brush or apiece of cloth. .. This was 
done mostly by women. The contract was on guddi basis, 
the coat of the wheat and fuel being borne by the owner. 

13. When the sized sheets were dry they were polished on 
a.burnisher with a polishing stone (4)2 t). This was done by 



young inen or women. The oontrabt basis was on a quire ' 

IfNaj). 

(14) The next prooess was trimming the edges of the 
Bbeets into the proper sizes. 

The sheets are then sorted into different grades, the fiiet 
urade being faultless, others having some blemishes m the 
pap^. The standard is a guddi or half ream of 240 sheets. 

The working of the units was harmonious sinoe every 
job was dn oontraot basis; the wages varymg accordmg to the 
nature of the ■work. 

The Mowing extract on the expenditure of .labour and 
material for paper-making by the old processes will be fomd 
TZrZiaa It is taken from the monograph on paper^mabng 

ta C P The detaUs of the. expenditure of manufacturing 10 

l^ddiei of paper in old days out of 3 maunds of tat were as 
under:— Eb.As.Pb. 


1. 3 Maunds of tat-h Ra. 1-8-0 per maund ... 

2. Cutting charges at Be- 0—4—0 per mauUd... 

3 . l/^^ages of 7 men foridhenki for 16 days 

4. Chuna 6 paseries 

6. Baiiikhar 4 fleets 

Sabu (soapfS paseries one paseri per rupee ... 

7. Dhulai(washing) . 

8. Ghargee of paper-making for 10 guddies ... 

9. Dewal chadhai 

10. Kalap Btak^ (sizing) 

11. Ghutai or polishing 

12. Miscellaneous expenses for 10 guddies ... 


4— ‘8-0 
0 - 12-0 
18— 0-0 
0— 8^0 
0 — 12-0 
6—0 —0 
0—8 ■“0 
6--0 —0 
1—4 —0 
5—0 -0 
10—0 —0 
1 — 12-0 


Total Cost of 10 guddies 


Rfl, 60^ 0-0 


One guddi was sold to the merchant for Bs. 10/-Thus the 

kagzi used to make cent percent profit. This was in the last 
quatter of the 19th'century, 
uonxsrr uses oe BAHn-MAPB eaebii. 

Hand-made paper is made from choice raw iflaterials. 
In England and other foreign cnuhtfies fine ^ades of lihOn 




ftnd cotton rags are used for high class paper. Linen rags 
are not available in India in large quantities. Hence cotton 
rags, Bunn-hemp wastes and to a certain extent linseed dbre, 
if it could be obtained clean, Sire most useful for such 
purposes. 

The raw material does not receive any harsh chemical 
treatment in boiUng and bleaching, so that the quality of the 
cellulose is not deteriorated. The beating is carefully regulated 
BO as not to injure the fibre. Unlike the machine made paper, 
the fibres in the hand-made paper are well felted or matted 
together as the wet pulp on the mould receives shakes from 
all directions'at the hands of the vatman. The sheet dries in its 
natural state as against the artificial means employed for 
drying machine-made paper. In modern practice hand-made 
paper is sized with glue or gelatine. 

All these .produce special qualities in hand-made paper. 
It is used where strength, durability and endurance are 
required for which machine-made paper is not suitable. The 
uses to which hand-made paper is put ore :~ 

Currency of Bank notes as they have to undergo ' 
considerable handling every day while in circulation, (2) 
Printing valuable books. (3) Ledger and account books— as 
the books are required to last long and stand rough and hard 
handling. (4) Filter paper for ohemioal analysis. (5) 
Drawing paper—since “ grain and fine texure •’ together with 
strength and durability are required in such papers as are 
used by the artists and architects. In water colour painting 
the drawing paper is required to stand the stretch over the 
board; so also paper must stand the colour washes at the hands 
of the artists. (6) Legal documents wills, share certificates, 
Sauads etc., as the paper must stand hard wear and tear; so 
also it must not deteriorate for a considerable time. Over 
and above, hand-made paper, being fine in texture and of 
artistic appearance besides the qualities mentioned earlier, is 
also used for -(t) Photographic and picture mounts; (8) Vellum 
pampers, (9) Note paper 4nd envelopes as high class stationery, 
wedding, Gbrittmus' and Divali greeting cards, (10) Fine 
etchings, engravings,' (11) Presentation of addresses etc. 
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OHAPTBB n 

BAW MATERIALS 

Thb chief raw material used in paper-making is of 
fibrous nature. The useful component of such fibres 
paper-making is cellulose. Cellulose is never found in a n 
form in nature except in cotton—the seed hair of the cott 
plant—where it is directly available for textile manufactine 
Generally the fibre =, containing the oellulose is compounded 
together with oelUto 'form the structure of almost all the 
vegetable kingdom, even like brick and lime to form a wall 
the fibre comparing with the brick and the oeU with the lime 
of the wall. ^The separation of the fibre from the plant bodr 
IS generaUy done by retting or steeping in water for some 
time, or by some other mechanical means like beating, scranine 
etc. A tpioal example of obtaining the fibre by retting is 
the method followed in the case of sunn-hemp, aim fibreand 
ambari. It is also obtained by other mechanical means as in 
the^se of the barks of certain trees such as the palas or 

According to their botanical charaoteristioH nnii fi. 

ripening process TliBiff -v ^ during the 

to 

They require no i its growth, 

unlike the succeeding olasslj. 

(2) iKKEiB BABE OB BASI BIBBS'? il 

liuseed stalk, edible and wild bh^T’ 

“ wild bhendi, malaohra 
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■ digitata ambarior Deocan hemp, roselle or lal-ambari, 
bark of the cotton stalk, mulberry, mudar, Nepal 
paper plant, rameta, gorakhamli, etc. 

The fibres of this class are not readily avaflable as in class 
(I) but require treatment such as ratting or teasing 
and peeling off from the mother stem, to which they 
adhere by cellular and mucilaginous matter which is 
easily removed during the retting process. Some times 
the barks are removed without retting but even then 
they require some sort of cleaning to remove the 
outer voody (parenchymatous) portion, hence also 
they are termed inner barks. 

(3) LsAr I'IBUBS. The fibres of this class are imbedded 
in the leaves of the plants e,.g. Sisal hemp, Ananas, 
Marul, Kevda etc. The fibres from the leayes are 
obtained in the same manner as in the preceding 
class or by scraping the leaves. 

(4) Sthm riBBBS. Grasses, bamboo, bagasse, straws etc., 
come under this class. No fibre as ordinarily imder- 
stood can be separated from these materials. How¬ 
ever cellulose fibres useful for paper are obtainable 
from them. 

The fibres of the first three groups are available for 
textile manufactures such as cloth, sacking, ropes, twine etc. 
while the fourth group is not useful for such purposes. 

The textile manufacturer is mainly concerned with the 
long fibres or filaments while the paper manufacturer is 
concerned with, the ultimate cellulose fibres only, hence 
materials falling under all these' four groups can be utilized for 
paper-making. From this description it will also be observed 
that for paper-making, the fibres- in the first three groups may 
be used in the form of industrial wastes instead of the new 
ones which have other important uses, for instance cotton 
wastes, rags, old worn out clothes, old gunny bags, etc. 
while bamboo, grasses etc, of the 4th group are mostly used in 
their fresh state. 

India produces a large number of fibrous plants in such a 
variety that paper of every description and sort can be 



toanufaotufed here. In faot no other country is,richer in itg 
fibrous kingdom than India. The number of such plants is 
about 100 to 126 or even more. In spite of this it is said that 
Indiadacks paper materials excepting a few grasses and bam. 
boos. Tbjs may be true when we take mass prodpotionona 
factory scale into consideration. But for production on cottage 
basis the materials availaHe in ^villages are more than ample 
and can be obtained at almost negligiblo cost. At present 
' much of this vegetable wealth is ne^leoted. 

Apart from thid, even village waste like tailors’ cuttings, 
old, worn out clothes, ropes, baskets, mats or old used thatch 
grass and such other material altogether useless for other 
purposes can be used for paper*making. Even waste paper, 
book binders’ and stationery makers’ paper cnttings can be 
turned into paper. The waste of the textiles, of fibres and 
ropes can also be used. 

Date palm leaves, cotton stalks, linseed stalks, bark from 
pbalsi tree, old gunny bags, old bamboo baskets and mats, rags, 
lameta bark, plaintain fibre, munj grass and sunn<hemp have 
been converted into paper experimentally without any compli. 
oaied machinery, but with simple appliances which can readily 
be made in. villages. 

The other auxiliary materials used in paper-making are; 

(o) dlfcfllts <mA bUdcUng agentB used in pulp TnB,jring ; 

(6) atarchSf min, alum, gdatiw or glue c<c, in paper, 
eizing; 

(c) colours in paper dyeing. 

They will be dealt with under their respective heads, . 
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Besides these several grasses and grain straws may he used for paper ma^ng. 
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The im materials yielding paper-maker’s cellalose may also 
be divided into three olasses .*— 

(1) CoTioK. This is almost pure oellulosio material 
yielding about 82-»0% cellulose, the rest being water and 
other non-cellulose matters in small proportions. This type 
of raw material is simple in its treatment with alkalis. 

(2) ' Faoio-OBiJiimosis. In this class of materials the 
oellulose is chiefly compounded with peotinous matters. The 
materials of this class require more drastic treatment than 
cotton or its manufadtnied waste. They are resolved by 
alkalis into cellulose either at low dr high temperatures and 
piesBuiea, and the non-celluloBe passes into solution. Stum* 
hemp, rice, straw, bamboo, grasses, plantain fibre, roselle 
fibre, etc., nnay be cited as examples of this clafis. 

(3) IiONO OBULiTLOsis. In this class the cellulose is 
mostly compounded together with lignin materials. Fnie 
oellulose from this class is not easily obtainable even by 
alkaline treatment at higher or lower temperatures and 
pressures. They are required to be treated diflerently by 
calcium, magnesium or sodium bi-s^phites at higher presBures 
and temperatures. Generally woods come under this class of 
materials. Jute is also predominantly a ligno-cellulose but 
it is simpler than woods in ohemioal treatment. However 
jnte does not give a ptefteotly white bleached pulp by the 
methods followed by the village paper-maker. • Lignp-oellulose 
is coloured deep yellow when a drop of dilute anitinft sulphate 
solution is put over it. 

The materials oompiising the, first two groups are of 
interest to the Village paper-maker,. Except Jute the, mate* 
rials of the third ^oup are outside his scope. 
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OHATTBS m 

PBOPBETIES OF OEBLULOSE 

A8 • Treitten elsewhere cellulose in a more or less purified 
ferm oompoaes the chief material which ,is converted into 
paper. This cellulose is the main, substance produced in the 
vegetable kingdom during its growth. It is the backbone or 
skeleton of the plant-life. The cellulose never occurs free 
except in cotton. It is always associated with' pectins or 
gninmy and mucilaginous materials, resins, oils, colouring, 
matters, waxes, starchy material, etc. Suolr substances may 
be termed non-eeUulose materials to distinguish them from 
the cellulose. 

FsoriiBxiBS OT OELii'DiiOSB. When burnt, cellulose gives-, 
carbon. If a glass plate is held over the flame while the 
oellulcse is burning, it will be noticed that water condenses 
on the underneath surface of the plate showing that water is 
one of the products of combustion. 

Proportions in which oarbon, hydrogen and oxygen are 
oombiaed to form cellulose axe ;— 

Carbon ... 44.40% 

Hydrogen ... 6.17% 

Oagrgcsn ... 49.43^ 

, Gdlulose is a tasteless, odourless and white substamce. 
It does not dissolve in water or alcohol,or in any other simple 
solvents. Cellulose is an inert or inactive material. It is not 
acted upon within certain limits, by alkalis or oxidising agents 
such as chlorine, bleaching powder or potassium permau- 
ganate, but the non-cellulose masters are attacked by those 
chemicals. It is this property that is taken advantage of, ip 
preparation of cellulose by the paper-makers. 

Adds especially of the inorganic type such ae hydro¬ 
chloric, Bulphm-io, nitric, should never be used In the treat- 
meut .of.„the raw materials, as they deteriorate the, quality 
of celiplose thereby making it weaker „or useless for paper- 
making,, . 

. iiipio-organisms or baoterms also .attaok-the cellulose and 

thus.d^troy it. Iii,:will bp observed that if prepared pulps axe 
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kept in receptacles for some timel, fermentation sets in the 

ptilp emitting putrid smell. Hence wei pulps should be put 
to immediate use, without storing them for a longer period. 

For the production of writing and other similar paper 
removal of, nomoeHulbse matter must be as oomplote as 
posflible, whAe for wrapping paper, oard-boarda, etc., this 
remove need not ueceaearily be complete. 

The processes involved in separating the cellulose from 
the. fibre may be putdnto equation form thus:— 

. (1) Fibre sseelluldse+non-cellulose matter. 

. ' -(2)" i’ibre-f water hot or cold® oe]lulose+water insoluble 

non-celIuloBe4-water soluble non-oellulose, 
(3) Fibre in ( 2 ) waahed=oellulo8e+watBr insoluble 

non-cellulose, 


(4) Washed-fibre from (3)-halkali=o6Uulose-|-residuar 

' non-cellulose+alkali soluble ndu-cellulose, ' 

(6) Fibre in (4) washed = cellulose-fresidual non-cellulose 

(useful for making-wrapping paper, .etc.,) 

,(«) Fibre from (3)+l)laaohingpowder=cellulose+residusl ! 
non-oeUulose destroyed by bleaching. ^ ‘ 

(7) Fibre from {6)H^wa8hing=oelluloBe,or writing paper 

' material. 

Different raw materials yield different percentages of ’ 
tidluloae (See Appandii A.)' . , 

^though cellulose having the chemical formula C. & „ Oa 
J^dass name, the oaUuloses obtained from different materials 
^er m p^er-making quahties. They fall in two groups: 
rtpha.or^toh cellulose group and beta or straw c^ulo'se 
<»lliilo8e is more resistant to alkalis and 
bleaching agents, cotton, linen, linseed, and sunn-heiip give 
predornmantly alpha ^ Hence paper.made from au^ 

iTon “fT resistant to :Hhe 

Ser 1 a® «^e4gehtS' such as', bleach^ 

aS jute, wood etc., yield predoS 

between Phlps are intermediate 

* ’from‘such materialfe'^ 



weaker than the ])aper made from the cotton group, although 
it is useful for ordinary purposes, ' 

Cellulose froms a ^ast industry. It is the chief substance 
in the manufacture of textiles such as cloth, sacking; canvass, 
ropes, yarn, paper, artificial silk, celluloid, photographic and 
oinema .films, paints and varnishes, explosives, and a host of 
other articles. ■ 


qHiPTXB IV 

PAPBI^-MAKING PROCESSES 

4ihii manufacture of. paper is both a' chemical and a 
mechanical process. 

The processes involved are ;— 

(1) Preliminary treatment; cleaning, sorting, and cut¬ 
ting of the fibrous material, or preparing the materiiil for 
snbseqnent chemical and other treatments, 

( 2 ) Chemical treatment: retting or boiling with alkalii 
and then bleaching it. 

( 3 ) Beatiiig or the operation to reduce the chemically 
treated material to'pulp proper, 

(4) Sheet ^ormationi 

( 6 ) Sizing the sheets to make them non-absorbent. 

,( 6 ) 'Bffiobthening or glazing tl^^^ ' 

The first three processes are destructive, processes in that 
the material is reduced to smaller and smaller dimensions; 
so also the non-cellulose, matters are destroyed or removed in 
each oouaeotitivo process to convert it ; into pulp. These 
processes opme under the genkal heading Pulp-Makingv^ .. 

; The last four processes are conttuotive.. ptocesses in that 
the reduced fibres in.^he pulp, are assumhled together topyrn 
a sheet, which is made impervious to ink. by sizing, and 
afterwards Uiade smooth by giazing .90 that the pen' may'nbt 
obstructed whil^ and - ’is , then" . brought into a 

cOnvemehtsize by ootting." . ' ' . ; .A - 



ohakthbv 

PULP-MAKINa (Theoretical) , 

The, object of the paper-maker is to get a fabric suitable 
to write upon. Ib textile manufacture aiso the object is to 
^t a fabric. But the difference between the two, is that 
while the textile manufacturer assembles several fibres or 
Aments, to form what is called thread n^r yam by the process 
Of spinning as a preliminary to the formation of fabric by the 
process of weaving, the paper-maker follows just the reverse 
of the process, in that instead of assembling the fibres together 
to make yarn, he reduces them chemically into ceUulose aggre,-. 
gates which are afterwards disintegrated into their distinctly 
individual units or their sub-divisions as a preliminary to sheet 
formation. This is what is termed pulp-making. 


^ The first stage in this process is to free the fibrous 
oelluloae from the nou-oellulpse matter with which it is bound 
together in the ra'w. material, by the use of ohemioalB which 
do pot act upon the celMose but act upon the non-oellulose 
matter in a. way which allows of the latter’s easy removal, 
^e ^second’stage is to separate the cellulose fibres into their 
distiiictiy Tdtunate units or their sub~divisions, each such 
unit haVihg a separate existence. This is done by a 
mechanicalpcooesB called ‘beating’. 

' ' Qhtmical treatment for the separation of celValoss from 
-ih^ ravi material. The ohemioalB that are, used for this 
purpose are ir-> 


A. A&^e agents i {») lame, (ii) goda a^, (Hi) Sajjikhar 
(*c) Sajjimatti, («) Papadkhar, {vi) Caustic soda, (vii) Soap. 
'B. Ktooldhg agents: bleaching powder. 

-C. Antieblora: (i) Hypo or sodium thio-sulphate, 
W Sodilim sulphite. V 

lijaKne treatment .or sotfa^ process. . The -alkaline 
itibned above fall under two olasses.^ 



jv, • f®8ii]i^^har, sajjimatti and 

All _ of. these poiiitain, sodiuzn - oarhppiate in 
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datbonato and is manufactured from oommon salt by a 
series of ohemioal processes, and at present is an imported 
article, while the rest are indigenous to India. The action 
Of these alkalis is mild. They do not burn or irritate the 
fingers or the tongue. When dilute acid is dropped oyer 
these mQd alkalis, they give out bubbles of a gas known 
as oarbon-dioiiide. ' a 

(2') Strong alkalis such as oaostiosoda .and . lime. CausMo 
soda is prepared from common salt by eleotrolysiB or 
from sodium carbonate by the action of quicklime. In - 
subsequent pages of this book the use of a mixture of 
lime with sajjikhar, aaijimatti or papadkhar is mentioned, 
in such oases it Should always be understood that the 
^ action is that of caustic soda fpimed by the interaction 
' between the two chemicals. Caustic soda is stronger in 
its action than the mild alkalis. It irritates the fingers, 
With dilute acids it does not give any bubbles. If dry 
oaustio soda is left in the air it absorbs moisture and 
becomes liquid. Hence it should be kept in air-tight 
containers. - 

Note When oaustio soda is made from indigenous, 
materials it need not be concentrated as for soaps. 
A lye of about 2° to 3S- Be’ is quite sufficient in 
the boiling process, while a lye of about 6° to 6° Be' 
should 'be used in the retting process. 

. [For full details of the alkalis especially those made from 
indigetLouB raw materials, see the booklet on “Soap-making as 
a Cottage Industry by the use of Indigenous Eaw .Materials ” 
published by the A. I. V. I. A,, .-Wardha], - 

In separating the ceUnlose'from its parent substance 
advantage is taken of the properties of cellulose, via,, that it is.. 
not acted upon by alkalis and bleaching agents iinthin certain 
. limits, of ponoentratiOn while the non-cellulose matters euch as 
leBinsi gUme, waxes, etc., are dissolved or acted upon by them, 

' ^e resulting products are removed by washing. If the degree 
of oonomtraiion of the alkaline solutions moreases ffibre than 
4 t'o 5^ of oaustio soda then even the cellulose is attacked 
.When the temperature is bigb, is., ai.th& bollmg point. HsnoeV . 
if’ the removal of the non-oellulose matter is not eomplete in.' 
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. toip odrer d ia piit on the tank and fire lighted in the fumaoe 
The liqiii^lietween the false and the real bottom begins to eet 
heated and rises through the ^ipe P. Ultimately when this 
liqtiid begins, to boil yigoroualy it gushes with force through 
the pipe P and dashing against the concave surface of the can 
0 spreads over the surface of the material.. " 

In the meanwhile the liquid over the false bottom 
, pereblates through the material and reaching to the bottom 
fills the empty Space between the false and real bottoms'. 
Again it gets boiled and is forced out through the pipe as* 
before. In this way the cycle goes on automatically at^o 
' Piriodic interyals, thereby keeping the alkaline lye in oi^X>. 

, ii^n aiui distributed. 


: - .'l!rpte;*-Por digesting large quantities of raw materfaU 
; a big digester may be made on the same ptinch 

pl0B with suitable modifications. But this will 
necessarily come under the Boiler Act. 
Construction, of the economic furnace. In the old style 
furnace^ gases pass directly to the chimney (shown by arrow 
line, fig.after heating only, the bottom of the tank T In 

order to economise the fiiel, a special furnace (see fig. l‘a) & 

; ;tjpns^oted in such a way that the gases circulate half way 
; fptod the tsmk T before the exit to the ohimnOy, thereli 
. rrgmg more heating surface to the tank. ■ At I is Bhoim the 
w the view of the tank and the chimneyim- 
This part of the tank is shoT^iby^ 
\ doors for the ash-pit and the fur- 
i Me shown at a d and Cd, They can be opened 

brick constfuctions 

S ■ homontally at OD and the tank removed 
‘-mfVi'B 1 ®bpwn at 2,. the sectional plan through 
® M is the mouth of the 

.1® 




















tjie tank ftom the left aide of the wall pass to the chimney 
throng the flue pipe f at the ri^t hand side. 

In the sectional plan (3) on B P is shown the view, at the 
bottom of the tank if tlie constmotions are cut at E P, i.e., at 
a place where the tank rests on the floor, g is the fire grating 
over which the fuel'hurns. The tank T shown by the dotted 
linet, rests on the floor shown by the hatched lines. The 
partition wall w starts from V. The hollow pocket p in the 
floor allows upward passage to the Hot gases from the furnace.,, 

. The sectional elevation, on A B,gives the view if the tank 
with the furnace and the ohiumey is vertically cut in the direc¬ 
tion of AB (see 2). The ash-pit is 2|* x 16”and 12” deep from 
the grating g. Over this pit lies the fire grating g made 
either of round bars fixed in a suitable frame , or cast iron. Por 
the sake of convenience the grating may be made in 3 parts, 
so that the grates may be replaced without disturbing the 
other structures. ' • ' ' 

Although in the plans, the view of the fire grating is 
shown by circular lines in the actual construptions it is reotan- 
gulM in shape, the size being 2'Xl0” Xl” thick^and is fixed- 
almost centrally to the tank. The mouth of the furnace is IB'* 
high frnm the grating. . The inside wall of the furnace U made 
almost of otuoible shape exoOpt a portion where th®- 
hollow poiiet is made for the upward passage to the ; 
hot gases, arrow line along 0 P on the .septiohal 
elevation on G'H ( 6 ). The tank illuBtrated here is 3^’ high 
and 2 i’m diametej and is surrounded by a sloping brick wall 
B”, thifik and l’-9” 'high, leaving a hollow space of 3*’ between 
the tank and the wall. . . 

When the furnace is in operation the hot gases fiom the 

burning fudheat the bottom of the tank and finding their 
wny through the opening o (see at 6) in the furnace pass 
thrpuj^ the hollow pocket (see 3 & 6) and after sufroflndmg 
the hoBow space p’ find their Way to the chininey throng the 
, flue i^pe f whicii is fixed to the partition’wall w which 
ptwents hot gaises from finding a short passage to the ohimhey. 
With this construption .more heat from the buri^g fuel ja 
‘ utilized- owhig to the in^ad >ea*iflfe ■ 
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[y economises the fuer consumption. Where&a 

: k 1<lie former case 100-120 lb of wcjod fuel were required for e 
•oiiar^ of 126 lb of fags for 3 hours’ boiling, ih the new 
furnace the fuel cpnsumption comes to about, 60 to 60 lb. 

(6) DiGESTERa. The dijester, consists of a cylindrical 

■ shell A' 21”. high, and 9V in diameter having a flat ordisb 
^j.shaped bottom.;:, It is made either out of 8/8” mild steel ,pla^ . 

old gas cylinders as are used for holding soda water 
gas. - The lid .L consists of a circular .M. S. plate 3/8’’ in ;: 
^thae^ess ,and of aAuitable, diameter. Two conoentrio rings 
■hfe weld^ inito the plate to form a groove deep and a 
3/8 of an inch in width so that the' top of the 
x^sely -fits into it.- Thb top of the sheUand the 

■ ^odve in the lid are turned true to each other. The, lid L is 
^^stenedtcl the shell A by means of sliding bolts and olamiiing 

i|fasngement8. Asbestos paeldng is inserted into the gfoove 
hbfore fasteniiig it to the shell so that steam or air may net 

,;leaA through. Pressure gahge. safety and exhaust valves ere 
, ’ittted into the ^ L. The capacity of any digester should not 

S ?eed 4/5 of a oubie foot or 5 gallons of water. A loose cage 
p madev>of;tme cloth with a hollow tube, fixed centrally,' 
^op bf-thas central pipe should be, fitted,.with a cap as in : 
>>vomiting boilen to prevent splashing of liquids against the ' 

.to, hold the matmal ta be.digested, 
owes the cage may- be dispenSe^'vtith^ All the 
* ^fiS'otthe digester are strongly welded to thenecessaiy 

Ipure. ; It.is preferable to test the digester , with hydrauUo 

8 3-to 4 times that to be actually used for digestion. 

adjusted to the maximum pressure-to.be 
: " t digesters are fixed into the furnaces, For details of 

.■^^e-d^pt^s andyfuinaoes she Figure 2, and, Plate,!, Page 30;, 

Of the .nrai^eBiliim 

.ita jrSKiiMs modfe 
inch. ■ He 

‘ hleabhes rbetter than that from-iiiy 

.. « l ■ Timrtimn;nr:bp^ valso: ^ " 
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^ When a material is to be digested it is packed in the cage 
rnaad about the central pipe, or in case the page is dispensed 
S itds directly fiUed into the sheU. Next the required 
iity of caustic soda or soda ash dissolved ip “ 

SedLo the digester. The quantity of the solution should 
be BO adjusted that the lye not only completely submerges the 
Tuaterial ihto the digesters but remains about half an inch or .. 
m over it. The digester is'neyer filled to the full but 3 or 4 
Sohes under the. top, thereby leaving; space fM the expansion 
S the boiling Hquids; and steam. Next the hd. is put pn and 
' fiBtened by the clamping holts. As has been explained before 
ibestoB packing is put in the grove to ensure the digertw 
Idng leak proof. Next, fire is Ughted in the fnrpace, ^The 
exhaust valve is kept open for the escape of the air. • 

steam begins to come out the valve is closed. Soon the 
indicator of the gauge he^s to risfe; When it-sho ws the 
required-pressure on,the gauge the fire is carefully made slow, 
BoVat the pressure remains constant. If the pressure imed 
for digestion ie that at which the safety valve is adjusted, 
it will blow off the steam rrtaintaining the pressure constant. 
The furnace should be charged sloivly with fuel to Pvoj^ ., 
dangerof explosion through excessive pressure. -The safety ^ 
Talve, pressure gauge, etc., slioTdd be kept clean and m’, 

perfect order and should be periodically tested.; _ 

At 4e end of the digestion ^iod which is generally 
4 io 6 hours, the fire in the fusn^o^J^put out and the exhaust 
valve is slightly bpened,wliich allows the steam to escape, 
relieving the pressure in the digester. When the ste^in cea^s 
to escape through' the exhaust valve and the indicator reverts 
to ats original position of rest, the clamping bolts are made 
'loose, the lid is removed and the'cage'is taken .out, or when a 

. cage is not used the contents are ladled out and'the^igeBt,or 

is cleaned for a fresh charge. ■ 

In . order to economise fuel in the subsequent charge the 
.exhaust steam from the first'charge is used with suitabfe pipp 
arrangement qn,thte valve for'heatihg the aUralme lyeS b®^®5® 

: >dd^ ' V , 

' ' {ilij Oo^BIHaTION or THE ESTSJnSTQ 
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Whenever it is desired to shorten the time of retting, the 
material may behoUed after it ia retted for some time, thereby 
leduoing the repetition of the retting operation. This will also 
have the advantages of both the processes, viz., better 
separation of the individul fibres by retting and better elimi¬ 
nation of the non-cellulbse matter and reduction in time by 
boiling. The time of boiling in the process need not be longer 
than one to two hours. In this process conditions may be 
Taried to suit individual requirements, as sometimes the boil-. 
ing may be done before or after the retting operations. 

In the case, of blotting and filter paper, the rags are 
boiled or digoiied with caustia soda or lime and without 
VaBhihg are kept in heaps for retting for some weeks and ate 
tbiiB advantageously rendered softer and tender. 

Note:—At the end of each operation the material should 
be thoroughly washed to remove the acted non- 
cellulose matter. 

B. Bleaching treatment; In the alhaiine treatment most 
of the non-cellulose matters are removed. However this' 
removal is never complete as it mostly depends upon the way 
of treating the raw material, whether retted, boiled or digested, 
so also upon the concentration of the alkalis used in the ' 
treatment. In the hand-made paper-making the above, 
treatments are not so drastic as .in mill piaotiee. Even after 
drastic tieatmen't the non-cellulose' constituents are/never 
completely removed but they remain as residues in the 
treated material in more or less proportion. 

. These residual non-ceHlonse matters are removed by a 
bleaching prooess. Bleaching is a process of oxidation, i.e., the 
oxygen liberated from a suitable oxidizing agent destroys the 
colouring and other materials eioept the cellulose. These are 
either hypochlorites of calcium or sodium, postassium perman- 
ganate, hydrogen peroxide, chlorine gas. They destroy the 
residual non-cellulose constituents but do not act upon the 
cellulose proper. Of all these different bleaching agents ' 
oaloinm hypochlorite, commonly known as bleaching powder is 
generally Used for bleaching as it .is cheap and easfiy available 
in t^ market in normal times. It is’ obtain^ by, passing'" 



chlorine gas into slaked limo into which the gas is absorbed, 

according to, the chemical pqnation:— 

' ;Sla,ked lime Chlorine gas Calcium hypoclilorite Water 
: ; : . -(bleaching powder) 

C*i,(OH)2 +, C12 C^Oqii + EjO 

This hypochlorite liberates oxygen from its solution is 
- . water according to the equation:— 

.'Eleaching powder Caioitun chloride , Oxygen 
/'CaOCl2 , Pa0l2 ■; ■ + . . ,0 ■ 

This oxygen is in nascent condition. 

■ ^'.This nascent.’oxygen acts upon the residual nph-cellulose 
*■ matters into products which are removed by water in the 
washing prociBSS. The quantity of bleaching powder required 
to -make the pulps white, depends upon the amountof the 
non-cellulose matters remaining in the raw material aftra the 
alkalme treatment;. The loss in weight of the final pulp will 
i. alsp be in proportion to the non-cellulose constituents destioyr 
pd by the bleaching agent over and above. those removed in 
the previous alkaline treatment, 

The -value of: the bleaching powder depends upon the. 

V j^available chlorine in the powder. ^ The, bleaching powder of 
; oommerce contains about 'i6% p{ this active chlorine. It js an 
unstable compound. It deteriorates and loses its active agent 
^when kept open for. a long time or in moist, climate whm 
it slap absorbs moisturp from the air and becotnes wet. Hence 
should he stored in air-tight oontainers.While opening the 
big containers care must be taken to keep the mouth away 
from it otherwise the chlorine liberated is inhaled in the lunge 
causing suffocaticui and irrigation in the throat. If at a,n,the 
gas is inhaled milk should be drunk and ammonia iuhaled. 

: Chlorine gas is not a, deadly poison.' With careful. handling 
there la no danger. .Itortoyer with small quantities.that the: 
- small manufao|)Urer has to deal, it is harmless. For makhig 
ths solution of bleaching powder see direotipfis Under -.“Praoti- 
oal PUlp-Slaking” (infra) Ghaptef VI, page 63,. ^ ! 

■.SypooWofiteThis.is not a’ commercial .article 
hut' is piepatod by passing- chlorine gas into caustic soda 
aoootdmg tothb ^uation;-i*.:, . . : ^ 
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Cftvstio apda Qhlorine Sodium chloride Sodium Water 

or conimoBi salt hypochlorite ■ 

;jNaOH + da + ' NaOl + . NaOCI. + •' .EUb'^ 
This sodium hypochlorite liberates oxygen as per- equation 
Na00I=NaC!l-|-0(nascent) and hence sodium h 3 rpoohloritei'a;c'ts 
on non-oellulose matters in the same tsray as bleaching powder^ , ’ 
, This agent is also prepared by electrolysing.common,, s^t elu¬ 
tion of about 20 % strength in a battery of cells specially mhde.' 
for it. The cells consist of a wodden or cement ,tank in which) ■ ■ 
' compressed'",, graphite or carbon plates; are placed , at some, 
distance apart ,in sach a way that they afford. a zig-zag pass^e 
to the salt solution. The, inner faces between the oonseotitive' ■ 
plates ponrtitute one cell. Each cell requires about 3‘6 ,Volts . 
and a current density in. amperes according t 6 the size of the ’ 
cells. Electrolysing £^on on, common salt solution'^ is as 
under:-— , ■ 

. Common salt+WaW S. Bf. Chlorite Hydrogen 
' NaOi +H 2 O yields -NaOCl, : Efa , , 

The sodium hpoohlorite remains in the -splutipa and 
hydrogen escapes ihto the au. Sodium hypochlorite is an ' 
unstable compound and shordd be prepared freshly befpje usei 
The other, bleaching agents are not commonly used and h.woe . j 
they are not dealt with;: , . 

C. !^tichlor'trieatttienf,r-^The.'Cellulo8s freed frorn a]] the • 

, impurities'in.the bleaching treatment ooutauis' some,residual' 
bleaching ag&t even after repeated: washings.. .This residual ; 
bleachaig agent in . the oenuloBeis.haTinM, as it jmakesthe '' 
pulp weak through oxidation, and.oonseqilently paper'prepared 
out Of it becomes comparatively weak, brittle-and friable and ‘ , 

, after some, time tdso discolour^-. Hence this is required to 
removed by- treating it with, antiobiors such as hypo r e.', 
sodinm thip-eulph.ate or sodium sulphite, whose action is ,t6 ., 
destroy .the rosidual bleaching agent. ■ 

Note'.-r-The bleaching treatment should be avoided in the 
, ‘ ; casejof paper intended to last for a long time, 

■; > ‘ such as dcmumentary.ledgeri, certificate, etc., In ., 

; /.■ -such, .oases the.J materiEd,- 

" - P»P®r shojdd he of best quality^^^ 
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tag desonlied under ^‘Practical Procedure for 
Pulp-Making” (infra) should he followed. ’ If at 
all bleaching is given it should not be drastic and 
should be well controlled. ■ . The gashing, should 
be perfect. 

The material at this stage is known as half-stuff, 

■D. Beating :—la the chemical processing of the raw 
material the fibrous cellulose is freed from dts impurities, but 
even in this condition it is not ready for converting it into 
paper. If used as such, the paper formed will be'imeven, if 
at all it is possible to make it. Cellulose is required to be 
brought into pi-oper condition by mebhanical means. The 
operation, is termed the beating operation, ti is an important 
operation in the manufacture of pulp. On it depends the 
quality of the paper to be made. /The objects of beating are 
many. The cellulose fibres obtained in the chemical treatment 
are aggregated together into bundles. They are required to 
be separated into distinct, individu,al units^'of the ultimate 
fibres or their sub-divisions having an independent ■ existence 
in the water of the vat, so that they may be evenly vi^oven or 
felted together in the sheet formation. If this sephration is 
not complete than the unreduced' fibres . or knots.appear as 
speaks in the paper, making it unsightly and sometimes, also 
unfit for use.. . - 

Here it is necessary to define the terms jthre and vMimte 
jlitre is a term that is applied to a substance ta its raw 
state before it is chemically treated. It may be in . its original 
natural form or in a manufactured form or its wastes as ropes 
nets, cloth, rags etc. VUmate fJ)re is & term applied to the 
small cellulosic fibres of which the raw fibre is ooinposed.|^ 
These are obtained in the chemical treatment by removing 
thenon-oeUulose constituents with which the cellulose fibres are 
mixed or compounded together. These ultimate, fibres are also 
called cellulose fibres. They vary ta length and breadth in 
different fibres or paper-making raw materials. In the -case of 
long cellulosic fibres they are required to be reduced into small 
lengths. Thus the ohjeots of beating are (1) to. separate the 
individual fibres from their clusters in the half stuff. (2) to. 
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reduce theta to smaU lengths and (8) to soften them. Durii^ 
shMt formation soft fibres Mt together better than stffi 
ones whose felting qualities are less as they remain 
straight without bending, which is a disadvantage for a good 

paper. 

The first and the third objects are accomplished by 
rubbing, brushing and teasing the fibres. While the second,, 
object is accomplished by tearing and bruising, but not by 
cutting them. 

The cellulose fibres have an important property-of felting 

together to form the web or sheet, 

/The strength of the paper depends upon these felting, 
properties of the fibre. .'More the felting the better is the sheet. 
These felting properties 'of the fibres are lost- if they are out 
clean as with a pair'of scissors or sharp cutting instruments. 
This important factor is to be kept in mind when reducing the 
fibres to small lengths. Iri the beating operation not only the 
natural felting properties of the fibres .are to be preserved but 
they should be increased whenever possible. This is accomplish¬ 
ed by crushing, stamping or hammering or by tearing, by which 
not only the fibres are sub-divided in length but the ends of such 
sub-divided fibres get a bruised or brush-like appearance. - In 
Order to get an idea of such a phenomenon take a small gr^a 
Stioh or a long green stem Of a plant and give it a hard blow with 
■z heavy hammer so that it is divided into two.parts and notice 
the bunch or biush-Uke appearance at the hammered ends.. 
The same' thing happens to fibres under the hammering 

action of the dhenki and mechanical stamper or: the| blunt 
knives !of the hollander beater. These bunches in the fibres 
iuorease the felting property as they give more links or inter¬ 
locking when they come close together by the vatman’s stro^ 
kes in the sheet formation. 

During these several operations in the process of beating 
yet another phenomenon takes place. As the half stuff is 
being beaten to pulp in contact with water it assumes a oer- 
taiu oharaoteristicB.' The pulps in the beater go on absorbing 
taore and more water as the beating progrossea. At the oom- 
V menoement of . the beating operation, there is a tendency of 
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tW water to separate fr6m the stuffi If a small portion of 
the stuff at this stage is taken into the hand, it will be found 
that the water is separated more easily and quickly even 
without pressing. But as the boating progresses it will be 
noticed that more and more water is absorbed into, the bulk 
of the pulp and the separation of water from it becomes less 
and less and ultimately ^when the beating is sufB,ciently prolong 
"■ ed, the pulp can hardly be distinguished from the water./, It. 
Some-what looks like thick curds or gruel, A ball of the pulp 
tjdk^ into the baud hardly separates any water from it un¬ 
less it is pressed. Suoh pulp when rolled in the palms of the 
hands feels exactly like a ball of butter. The pulp at this, 
stage has a greasy or buttery feel. This phenomenon is known 
y*as the/‘hydration of cellulo86.”/buring this;hydration the 
fibres are more and more swollen with the absorption of water, 
and tend to assume a jelly-like appearance. 

The quality of paper is governed by the degree to which 
the pulps are hydrated and beaten' It is not that all the 
p'ulps are beaten to the same degree. According to the degree 
to which the pulps are beaten and hydrated they are . called 
■ free pr wet pulps and the process is known as " Free'beating ” 
orWet beating ” of pulps. There ate intermediate degrees 
between the two. /iThe term “free pulps” is applied to such 
pulps as readily part with their water on the paper lifting 
moulds. They are beaten within the shortest possible time 
without bruising or hydrating the fibres., Sixch pulps are used' 
for filter, blottiug and other absorbent papers. Strength is 
;i^ot required in suim papers.^ 

' The term " wet pulps ” is applied to such pulps as do not 
, readily part with their water on the paper lifting moulds. 
This condition is attained by beating the pulps for a longer 
time (8-12 hours in case of rags) so that the fibres are well 
bruised and well hydrated. Such pulps are used for making 
|trong papers such as bank notes, ledger, documentary paper 
etc. ' ' ■ ‘ 

For writing purposes the pulps are beaten to an iqterme- 
diate stage)'{.e. neither free nor too wet,. (For,further details' 
. ^bout the manner in which this several conditions - are, attai, 



nwJ, lefer to beating under “ Praotioal, Procedure for. Pulp- 
' , Making’’(iiifra) Cbapter VI. 

' The raw materials snob as cotton; sunn-bemp, linseed 
fibre or fiax, agia, nilgiri nettle, rhea fibre mudar fibre etc., 
or their manufactured products such as Ropes, cloth etc., 
yield long and strong cellulose fibres. These are required to 
be sub'divided into smaller unite;; They aSbtd well to strong 
and long beating, -whilst rtkw materials such as plantain fibre, 
straw etc., yield shorter andjweaker cellulose fibres.. In such 
oases the beating operation is limited simply to -separte thO' 
indiridual fibres ftom their clusters. But beyond the separa- . 
tion of indtyiduai fibres they are not further reduced to small' 
dimensions. Th^e materials axe also not useful for the produc¬ 
tion of a very strong and durable paper. In the case of > 
Biich fibres even rubbing is sufficient to reduce them to 
pulp. . 

The implements used in beating the fibres to pulp are (1) 
ii dhenki ox stamper, (2) a mechanical stamper either worked 
by power or by hand or (3) an hoUander beater. , 

(t) Old type of Dhenhi: In olden times, and in villager 
even at present, the beating operation is carried on by a 
simple contrivance called the ‘ dhenki ' or the stamper., It 
consists of a long wooden horizontal lever. The ftdcniin 
- Tfhioh is almost in ,the middle of the lever rests on two pivots. 

To one end of the lever is-attached -vertioaUy a .oylindrioar 
piece of wood, into the bottom of Whioh are inserted iron ham- • 
mers or beaters which rest on a peioe of stone when the stam- 
per or tbe dhenki is not working. The power is applied to thO ' 
other end. In principle the dhenki is nothing biit a niortar 
and pesMe whioh is worked by a lever. 

Figure No. 3 illustrates.the genersl pounding arrangement. 

It consists of 3 main parts., 1 shows a rectangular trough 
made of either stone or cement concrete of brick apd lime- ; 
mortar. It is 4 to 5 feet square and 2^ feet to 3 feet deepi. 
a portion df it about , .'1' to li feet being . aboVe. the 
ground, diud the. rest underground. , This underground portion 
is shown by hatched lines in the drawing;. At the bottom of 
: the tidu^ is firmly imbedded astone of thehardesi (^oription: 
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eitker basalt or stone such as is found in river beds. It is 
, about 2, feet long, Ij feet broad and IJ feet deep. The stone 
is shown in the illustration by d<rtted lines at the bottom of 
the cistern. The material is pounded over this stone. 2 is a 
raised platform about 2^ to 3 feet high, 4 to 6 feet broad and 
about 8 to 10 feet long. The central portion is made some¬ 
what hollow for the free working of the dhenki ^ver. This 
raised platform is used for fixing the dhenki and also for the 
workers to stand bn. It is made of mud\tith stone iining 
ff represents the constrnetion of the dhenki as described 
A B is lever or horizontal beam of wood lO feet in length. At 
d about 4’6” from the lever end b is fulcrum El F2 passing 
at right angles to the lever. It rests on pivots 01,02. These 
pivots are firmly fixed by means of three or four wedges in 
the platform onwhioh .they rest or they may be fixed by 
m eatiB of bolts and nuts into the floor. The beam at the 
stamping end a is 10” broad and 7” thick, while at the end b it 
is about 7” by 3” to 4” thick. At the pressing end b there 
are 2 or 3 notches where are workmen put one of their feet to 
press it. At Q i.e. about 3’fl” to 4’ from the fulcrum 0 is 
fixed a vertical cylindrical piece of wood B 1 B 2. The 
total height of this piece of wood between Bl and B2 is aboi^t 
fi’3” of which the qyliiidrioal portion below the lever is about 
6’, or sufficient height so as not to strike against the head of 
the man sitting below. ' 

t^his cylindrical beam or the stamper proper is firmly 
fixed into the lever by means of a wedge .as shown at 'W. The 
circumference of the cylinder at Rl is about 42”, while at Q ' • 
close the lever it is about 30” to 32”. The end at Bl is boUa- 
redby an iron patti or band about 1” to IJ” broad . and 
thioki The iron teeth or hammers, generally four in number 
are insterted into the bottom of the cylindrical stamper Bl 
B2 as shown at T< Each hammer is about 3|” x 2^” at its. 
stamping end, 7” to 8” long and tapers at the top for insert 
ting into the wood. The drawing, shows only one face of the 
teeth. The hammers may. be. flat or slightly roUnded at the 
bottom as shown at T1 and T2, , They are firmly inserted into 
the stamping oylinder .so that during the action of the dhenki- . 
"-none of them may become loose and cause trouble; ihey , 



project by about 3J” outside tbe stamper and are in. a royir 
parallel to each otter, their lower stamping ends being in the 
same level Each tooth weighs about ^ to 6 seers. They are so 
adjusted, to the stamper that when it falls over the-material on 
the stone down below, the bottoms .of the teeth are flat against 
the surface of. the stone in the dhenki trough. The upper 
surface of the stone is flat ind in level with the bottoin of the 
trough. The dhenki illustrated is worked by 6 men. Even a ^ 
small dhenki worked by 4 or 2 men may be constructed by 
reducing the dimensions of the wooden beams and with one or 
two teeth. 

The action of the dhenki is as follows.—Six men place 
one of their feet on the notches shown at the end b of the’ 
dhenki and another foot on the raised platform which is . 
generally made of stone or earth and pt,es8 the dhenki. This 
causes the other en^ of the dhenki with the toothed wooden 
cylinder to rise up. Then they suddenly release their feet 
frdm the dhenki, when the pestle falls by its own weight over 
the pulp. A workman or two at the bottom of the cistern 
push the pulp under the teeth of the stamper to get it pounded. 
Yfhen the whole material has gone under the stamping cylinder 
it is worked back to its original position pa.8Bing this time also •' 
under the stamper. The man who does this-work has to be 
careful as his task is comparatively hazardous. Any sligb^ 
inattention will result in his fingers or his hand being bruised \ 
or broken, The strokes are rapid and, continuous. . 

By this mode of beating, the fibres are not out but they 
are bruised and broken to small divisions of the ultiinate fibres. 
The felting properties of the fibres are not injured, but oh the 
. contrary they are increased due to bruised ends. Uatiurally 
the paper made .from such pulps is stronger than that made 
with machines. The old paper-makers followed and are still 
foUpwing in some'places this process pf beating, 

(») MohiFiBD DHBNEi.—the old system of-the fibenki 
■'the pulp-maker has to sit at ;the trough and push the pulp - 
under the hammers of the dhenki. This is dangerous in that 
it is likely to oause injury to his fingers, which'may sometime? 
prove serious. , - ■ ' , ■ ' ' 



In this new modified form all the essential, parts of the 
dhenki are the same as in the old type except the trough which 
is made considerably smaller as well as shallower tha n that in 
the old system. See Fig 3-A. The trough in the illustration 
is 30”Xl6” at the top and 8”x7” at the bottom and is 18" 
vertically, deep. The right and left sides of the walls slope 
equally tewa^p the bottom, while the front and the back 
sides have peculiar slopes in that the former, has a greater 
inclination in order that it may not obstruct the free movement 
of the pestle. A hard basalt stone is imbedded at the bottom 
BO that the pestle rests centrally over it. The dimension of the 
dhenki. in the illustration (Fig. 3-A) are—horizontal levet 7’x. 
4i"x4^”; vertical rod 3’x 6” x 5” The axle is fixed in the 
middle of the horizontal lever. The number of teeth is one 
or two. 


The dhenki and the trough may be consrtuoted in any 
suitahle sizes with the precautions that the depth of the trough 
is not greater than 18", the face of the bottom is Slightly 
greater than that of the pestle,, and the front side should not 
obstrnot the free movement of the stamper. 


The material to be pounded is put in sniall quantities at a 
time in the trough which is afterwards filled J to |th with 
water in such a way that at its maximum lift, the pestle 
remains partially submerged in water. This prevents splashing 
of the pulps by the strokes of the dhenki which is worked as 
usual. The material is stirred by the strokes themselves and 
comes automatically under the action of the hammers It may 
occasionally be stirred with a rod. When one lot is completely 
pulped it is removed and fresh one added. By this system the 
pulp-maker has only to watch the beating operation from outside 

the trough. Hence it is absolutely free from any danuer 
of injury. -'a 


'This has the Bame. beating action as in the old system. 
It has ^80 another advantage that no sooner a portion of the 
pulp w hammered, it immediately qomes in oontabt with water 
M that the fibres are separted immediately instedof remainins 
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In any flystem of the dhenki construction, the pestle of 
the stamping cylinder must be sufficiently heavy so as to bruise 
the fibres wdl. 

(in) Meohakioal stamper. —It is a new from of dhenki, 
compact and more efficient and requires less space than the old 
dhenki. See plate no. 2. 

Main Begniremenls.—L Six wooden beams 6i-’x6”x4j” 
with sets of teeth or ,hammers fixed into the both ends of each 
one of them. 2. Two side posts 7’x 6” x 6” each,. fixed in a 
framework. 3. Four guide posts 3’B”x 3" x 2”. 4. An hexagonal 
wooden cylinder 2’ 6” long, each side of the regular hexagonal 
face being 4”. ‘ 6: A' piece of M. S. shafting 6*. long and 2” in 
diameter, or square MiS. bar 6’ long and 2” square turned ah 
both ends. 6. Six.rollers 2”x2” diameter with central bore of 
l’\ 7. Two bearings for 2” shafting; 8. One fly wheel or cart 
wheel to serve as fly wheel. 9. A hard basalt stone 2^’xl0”x 
12”. 10. A bottomless wooden trough 2|’ X 2’ X 2’ deep, front 
and back sides eloping equally towards the bottom which 
is2rx:8”. ■ ■ ■ • ■ • , ; ^, 

ConstrucUdn. Two different sets of teeth are fixed into 
the tops and the bottonds of the' Btampefs.| On one side 
wooden blocks caUed.“ pins” 4J” aiid 3” square fixed are by 
of iron brackets exactly in the middle of each of the 
stampers. The. stampers rest between the side wooden pfllars 
and the guide pbsfs fixed into, them by nuts and bolts, in snoh 
a way that eadi one moves freely up and down in its 
own position. The bottoms of these stampers lie on the hard , 
basalt lata' stone imbedded into the ground. 1116 wooden 
trohgh lies over this stone in such a way that water or pulp 
does not leak through. Blocks of wood 3” square and'44” high 
and tapfering on the top frpm bpth side are fixed into the 
different faces at suitable positions on the hexagonal cylinder by 
means of iron brackets also tapere*d at the top. These blocks 
serve as‘cams.’ In order to reduce the friction between the 
pins and the cams in their ■ rotation, rollers 2 x 2 diameter 
are attached to these cams at the tops by means of steel bolts 
and huts over which they rotate. The shaft, passing axially 
through the cylinder; rests in the tw9 bearings on the frame 



work attablied to the side pillars. The fly wheel is attached 
at one end of the shaft. At the other end the drive is either 
taken on ,a pulley from a bullock gear or by a handle. Pour 
men or two buUboka can easfly tvork this stamper. The opera-, 
tion is as under :^The trough is half filled with water and 
10 lbs. of the half stuff is put in and the stamper js started 
by turning the handle of the cam shaft. During .its movement 
the cams engage the pins of the stampers and raise them alter¬ 
nately, and when they, release the dutch on the pins during 
the rotation the 'stampers fell on the materia] one alter 
another by gravitational force. , 

In case the material is to be. washed the dirty water is 
removed by a siphon thrciugh a wire gauze sieve immersed into 
the stuff, fresh water being supplied from a pulp. The pulp is 
stirred automatically by the fall of the stampers one after 
another. This also keeps the material in ciroulatipn. However 
it is also occasionally' stirred with a rod, as (seen in the 
illustration, in order to prevent lump formation. Before the 
introduction of the Hollander beater into Hurope • at the 
dose of the 17th century, stamping mills' were used for 
poupding the rags into pulps. Each stamping mill consisted 
of several batteries of three or four stamps almost aimilftT 
in construction to the old type dhenki,. Each set of three 
or four stampers worked the pulp into the, trough in thw same 
manner as described under mechanical stamper. The pulp 
from one set .of the stampers passed oh to the next one and so 
on to get further and further reduced till finally it was of 
proper consistency. ... A stream of water was circulated 
through these basins. The dirty water escaped through horse 
hair sieve. 

Each pair of stampers, produced about 3J to, 3 lbs. Of. rag 
pulp m 24 hours, stampers being writhed day and night. The 
stamping miff was worked by water power or by vdnd 
jSe^rontispiece Paper, its history, sources and manufacture, 
.by H. A. Maddox.) . ' 

^ the beaten pulps have the same 

^cJjaracteriBtioB us deaqiibed under , modified dhenki 






OBtiPTEB vr. . 

PEACTICAL PROOEDUEE FOR EULP-MAEING 

Mechanical. appliances^ ' (1) KadBa or grass cutter, 

(2) hooked knife, (3) a^e, (4) plain knife, (6) kloek of :wood, 

’ (6) screen as4a used in winnowing grains and seeds, .(7) wash¬ 
ing mangemeritr-Tiver‘or flowing stream; specially constructed 
washing basin, cradle type wire gauze basket, (8) chaddar or a 
piece of doth, (9) retting and bleaching vats of cement concrete* 
or wooden tubs, (10) a rough floor or Ota. made of cement 
concsrete or stone, • (11) wire doih sieves, (12).boihng y68B6lB 
Or tanks, (13) bhatti or furnace, (14) baskets and'buckets,' 
(15) tram]iling pits,.. dish-shaped with ! mouth 27" in diameter 
and bottom 12” d^p. - (10) Beating—A dhenki or a hollandet 
beater. . (See also unit no. 1, Chapter XIV infra). ‘ 

. General precautions/. (1). Personal cleanliness and cleanly 
habits are of-the utmost importance. (2) The material, should 
not mix with or Ue carelessly near sand, dirt or any foreign 
matter, which, once introduced into tho mateidal in any of the 
prooesses is djl&oult to remove, ..and finds its way into the 
finished product, making it unsightly and full of stains. 

(3) Feet should be Washed or cleaned, and! ohappals or shoes 
should he kept outside or if,necessary special ones kept for use 
in the factory, (4) All utensils and instruments, tubs and 
cisterns should be washed and cleaned after use. The floor 
shotild be given a periodic scrub. (5) Water used should be 
pure, clean, soft and plentiftfi. Stagnant or muddly water 
should not be used in any of the processes. The diitt>r mud 
should ba allowed to settle, and water having leaves, rubbish 
or pieces of wood! floating in it should be filtered through a 
cloth or sieve. (6) Regularity and uniformity should be obser¬ 
ved in each of the processes.. (7) The premises should be 
stone-paved or ma^e of cement or lime-mortar and concrete, 
BO that there will ’be little chance of mud or dust nearhy, 

, , (i) ;^BmiiS'4AT TOBATMBirir : CuIIXING, . SOBIIOTG , AND , 
c£ba:^g. . Oieanmg, sorting and catting are tke prelimiuary 
.■ proceswB jn preparing the material for, the! subsequent treat¬ 
ment withichemicialB. The raW. material as it comes-.into the . 
. factory is ngt necessarily clean, it is likely, tp .contain .sand,-' 
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dtist, mud, nails, wood stalks, 6t6. These a:fe^ieeea8arily 
required to bq removed, in as much as they are likely to spoil 
the paper. The cleaning can be done by thrashing the material 
against a diarpoy or a wire gauze fra,me of 4 to 8 number 
mesh. By this, dust and other heavy metallic pieces are, 
removed. The process is somewhat the same as for winnowing 
grain. After oleaningj the material is also xequiied to. he 
sorted. The purpose of sorting is to remove materials other 
than that intended for treatment, even though the other 
materials may be useful for paper-making. In subsequent 
chapters it will he seen that different paper-rmaking raw 
materiais require different ehemioal treatments and diiferent 
periods of heating. . Hence, for puljhmakiqg, only one uniform 
material should be taken. If the paper is intended t(\ be made 
out of mixtures of different materials, then, the pulps of such 
materials are made separately and mixed together before sheet 
lifting. 

The cleaned and sorted material is then cut: into small 
pieces of about 1” to li” length. They should not be out too 
small as then the felting properties of cellulose fibres are 
destroyed m^ng the paper weak. The instruments used in 
cutting are either a hatchet or an axe, or a knife hooked or 
crooked or straight, or a grass cutter and a block of wood. 
After cutting, the material is again cleaned to remove wooden 
and other particles, which may have incidentally got into it 
while cutting, 

SbaHng. The material after cutting is once wased to 
remove the adhering dirt, mud, etc., and soaked in cold water 
for a week or so, or in boiling or hot water for 2 to 3 hours at 
the end of which- it is again washed. This removes the water- 
soluble non-cellulose matters from the fibre. Or whenever 
possible the material may be soaked for some' days in -the 
spent alkaline lyes from a previously treated materi'ak These 
spent ly^es should not be too dark. It is,advantageous to- 
lightly heat the material before soaking or washing as. thereby 
the removal of the dissolved mattera is better effepted, so also. 
the fibres are somewhat separated. The ohject of all these : 
operations is to economise the use of the alkalis in the 

i 




X'V’ 




Biver waBhiog 1st stage. 
Putting the pulp into the ohadder 






River washing 2nd stage 
Washing the pulp in the midst of stream. 



... "*yer washing 3rd stage. 

n n " squeezed out. 

Balls of the washed pulp on the ohadder 
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subsequent, chemical treatment. Moreover this soaking operas 
tion aomejrhat softens the material, whereby the alkaline 
action on the non-ceUnlose matters is better effaoted. 

WaMng. The object of washing is to remove the eolnhle 
impurities from the several operations in the pocess of pulp- 
m^ing. As a rule the washing operation is performed after 
each process or treatment in pulp-making. The water must 
be clean, soft and plenty. This washing can be done, by 
placing the material in bamboo badtets sometimes covered 
with a piece of cloth and pouring water oyer it, or by 
immersing the baskets partially in the flowing river or stream 
and sprinkling water over it. It can also be washed in a 
coarse cloth the. ends of which are tied round the waists of 
two men standing,apart and opposite each other. The pulp 
is put in the cloth which is partially immersed with its 
contents in water, and the ,two men to whose waists the doth 
is tied, work the pulp to and fro, with their right hands, 
holding the cloth,, with their left or sometimes with both 
hands. This is usually done in a river or tank or by the side : 
of a well in which ease water is poured over the pulp. 

A convenient way of washing the pulp is in a rectangular 
basin or trough 2% to 3 feet long, 2 feet broad and l| feet 
deqp„ which may be constructed of wood, or b^ick ai^d lime- 
mcitarj or cement concrete. A false bottom is made at a ; 
distance of about 4 to 6 inches from^he real bottom. This 
may be^ eonstrnetod with split bomboo or may be a wire gauze 
fcame'closely fitting the sides of the basin. A pie^e of doth 
is placed oyer this false bottom. The pulp is spread over this 
piece of cloth and water is poured over it either from a tap or 
from buckets till the, pulp is quite immersed in it or till the 
basin is three-fourths filled with water. The pulp is w^ 
stirred and the dirty water drained off by opening the cook of 
the outlet valve at the true bottom of the basin. 

A' cradle type wire gauze basket may also, be used, foi 
, wasbing the pulps..' 

-The washing can also be done conveniently by a dyiim 
washer.as described under hoUander beater. ■ ■. ^ 

j riffiiniiTffA r; ' a TMisyr.'-- After this preljuninafv treat-, ' 

. ment thd material is treated .bhemically for .' removipg ;the ' , 




^^.iijI^-CelMose of the fibres.' This may bo done in 

three ways ; . (1). retting or cpl4 ^roooss, (2) boiling, and (3) 

' ebnibinaliioa of retting and boiling. ■ 

,(lj TM SIiTmd PBOdEaS : UMB 

’: ’ The material obtained after soaking and washing is mixed 
' with a: paste oflime in the proportion of 100 parts of 
the;|k]?ia8h’loaterial^o^^ takep to;10 to 16 parts of dry 
qtiiefclime ,(sliaked,tiWth water ; before using). The material 
i /lhbidd he tjioioitighljr and'uniformly mijted with the lime, paste 
and kept oversight in a tank or trough of suitable dimensions. 
'West day it should he, pounded lightly under the dhenki to 
loosen the fibres “wx them well with lime. It should, then 
be kept eitl^r it'Wadis (troughs) or on the ota (fiooi) in a heap, 
Thehpper surface gets dry by evaporation, hence some water 
Uhould he oocasionally sprinkled over it. The material should 
. 'also he sthred from time to time so that fresh surface is exi)osed 
t o light and air. If possible the mixture shduld get sunlight, as 
t^ig: helps chemicaT reaction between the alkalis (Ume, soda, 
daustio soda etc.) and the non-celluloee matter. The sunlight 
>;.haB.atso a bleaching actiopL ou the material. It is kept in this ■'> 
condition'for a,week to a fortnight or even for amonth. 

• ISote'^^Whett, availahie the quicklime used should be of ' 
good'quality i.e. ‘should contain the maximum 
. , .^rnioimt of calcium oxide,-and must be free from 
cdoured earth, grit or Unacted limestone. The 
' test for good lime is that when it. is mixed with 
. water‘it .wiU swell with the generaticu of heat f 
' ' resulting in steam coming out of it, 

: , . At the end of the required period the material sbonld he 
treated under the dhenki and, washed; This treatment will 
. reiUerve impurities better, . . 

i, Boia ireUtj!»e7iJ.-^The. itaterial which is bompletely 
Wasjhed a^ .the lime treatment is neW toated w:lth a mixture 
: ,ci£,.soda aA,Vpapadkhar, or sajjikhai and lime, or caustic soda 


^ If eanstio soda is used it should be ahout ■tolO^ of the , 

materml taken.-; It shqnld be .'dissolved in, water, and niiied, 

idle ,v v '' ' ' ' ^ ‘ 
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If soda asli or papadl^har and lime aroused the proportipa 
of soda to lime should be about 100 parts of: soda ash to 76 
, parts of quicklime. Theoretically 106. parts of soda ash . 
require 66 parts of quicklime for oaustioization but as quiot- 
lime is not always hundred percent pure, the propcirtiph to be 
used should be I part of soda ash or papadhkar and | parts of 
quicklime. The mixture should be thoroughly po^rdered. 

The peroentaga of such mixttire to be used for treating ie., 
between ,15 to 20% in the case of ; sb^a ugh or 20 to 265 ^. in the 
• case ofpapadkhar of the weight of the material tafcdii. It' 
should be thoroughly mixed with the material; spme. -Tfater 
being added if necessary. 

If sajjikhar and quibkJime, are to, be usOd, they should be 
taken in the proportion of i parts of sajji to one part of. quick- 
lime, and mixed. Of. such mixture, the-proportions for the 
treatmierit of the material should be 100 parts, of the mateidal ' 
originally taken .and 30 to 40 parts of sajji lime mixture. These 
should be thoroughly mixed together, ^ 

Note;—The mixture of soda or sajjikhar or papadkhoF . 
with liine . ultimately produce , canetio soda. 

. , Therefore the action of such mixture oh the raw ' 

materials is exactly the same as when caustic soda 
i8U6edforthetreatment.Sajjikhafandpai,pad- 
khar are impure carbonates of Soda. The per oen- 
,tage of actual i oarbohate of 8od;a Varies 
.in dif^rent " samples. ,There are also other saltp 
; .preseht m; sajjikhar, so therproportion shoidd. 

, , ' generally be taken as above. - 

■ Aftef Buffloient .iimeh._ say 'w we^ 

' material, shoi^d' ^^-given-ra .dhehki treatnm and .washed. 
■W^qhexer of the'Aabove chemical, processes is,followed, the 
subsequent treatment is the same. 


Bepetition vl-sodd tfsatmmt:' If the- 

li^biently reduced, the soda treatment should .be repeated imi 

the ; material is reduced to a homogeneous pulp with the ’ 

atmenit 


reinovtd of the non-L - . 

[at'inte ' 
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penetration of the chemicals. If possible the material sl^oiild 
he exposed to sunlight and air but should be kept free from 
dust etc. The number of treatmtents depends upon the 
impurities and the form in wMeh the fibrous materials are 
taken for treatment. Materials which have been in constant 
use such as ropes, baskets, etc., which are worn out and 
■ become old, may require,less treatment. Also, the, dhonki 
tieatment depends upon the quality of the paper to be , pro¬ 
duced. for finer paper, moi'6 paper, less treat- 

’ ment may be giyen. The retting process generally takes from ' 
one to three months before the. pulp is ready for paper 
lifting. f ' ' 

(2) . Boducnq.ob. DiaBSTidn. If the retting process is not 
followed, then the material should be boiled or digested with 
lime or any of the other chemicals, mentioned above using the 
same proportions, with the difference that there should be 
plenty of water to boil the material with the chemicals. Each 
bailing'Should be conducted for about., 6 to 8 hours. The 
vessels used should be either of icon of copper and must have 
capacity at least IJ times the volume occupied by the material 

^should .be thoroughly washed and given a dhenki treatment. 

' See description under open boihng and digestion systems', in 
Chapter V. 

(3) A combination of . retting. and boiling may be given 
in certain cases to reduce the time required for pulping. This 
may be sometimes more economic also. The advantages of 
subh .treatment have been described in Chapter V. 

See also notes on blotting and filter paper, Chapter XII. 

hfote :--The retting process is the cheapest; only it takes 
1 a very long time to make the proper pulp. Soil¬ 
ing or digestion, on the contcary> is the quickest 
but at the same time may be a costly method, 
depending pn thp.oost of fuel. -.Wherever, light 
fuel such rubbish,, dried leaves and branches 

of shinhs are available^ this dost .may be ne^di- 
. gible^ The boiling, digestion. retting p^ocesfl.. 
may be repeated according tO; requirements,: for, 

' the removal of ^e non-oeHuIose iiiatierf 




• ' 

instance, bamboo is required to be (ligested . 
twice. (See under bamboo as a raw material in 
the next Ohapter.) 

jleacftiay.—There are two methods of bleaehih^j’ (a) sun 
bleaching and (6) chemical bleaching. 

(ffl) StTN BLiAOHiiro; The material in the retting or boil' 
ing process shouId .be exposed to sunlight and air, the oombimed 
action of which bleaches it. It should be moistened with water 
and spread oht oocasionally on a stone or cement door or mats 
of close texture for some days during or after the chemical; 
treatments. . Sun bleaching iS' not so efficient but there is no 
chance of deteriorating the cellulose as in Chemical bleaching. 

(b) Chbmioal BLlSAOEirro: The bleaching agent geuerally ' 
used and easily available is bleaching powder (calcium 
hypochlorite). 

Bleaching powder.'r-^The oxidizing i.e., bleaching agent, 
chlorine, available in ordinary bleaching powder, is generally 
30 to 36%.. The powder is required to be kept tightly closed 
in vessels preferably of porcelain or glass. If the paokiiigis. 
original, say 1 owt. or 3 owt, drum, it ' should ..be opened^' 
carefully and the Hd placed tightly after taking qqt the' 
required quantity of the powder. _ Bleaching powder deterio¬ 
rates in- course of time if exposed'to air) especially iu moiaii • 
or monsoon weather when the pO'syder absorbs uioisture .-and 
becomes wet and rapidly loses its bleaphing quality. ■; 

Commercial bleaching powder is hot completely soluble 
in water.. Hence while making . solution there remain insoluble . 
residues mixed with water containing tbs active bleaching 
agent. Unless this is reoo-vered it goes to waste if it is thrown 
away. This is an economic loss. To prevent‘this loss, the . 
residues are extracted two or three times with small quantities ' 
of water each time by -which all the active bleaching agent is 
recovered. . All the extracts are collected and ndxed together, / 
In order that the solution may not. be too weak, the quantity 
of water , added' should be small each time. If bleaching 
powder is added to water the lumps ate not properly dissolved 
as they remain- without breaking eveh after cdusiderable 
-agitation. "Hencethb solution should be made as follbVs •V., 




; ; Making ^glvdm of blmcting powder .requisite ameiint 
■ of the, powder liaTingfbeen tdieh ia put ibto a small wooden 
-tub di bucket. Any liimps are broken to/powder by light 

■ strokes - Vidth a piece of wood. , The, powdCT is mixed' with a 
small qhautity of water and stirred! with a piece of bamboo to 
a homogeneous paste. This should then be mixed with some 
more wateif and allowed to settlej after which the clear liquid 

; abould W strained tlaOugh a whe gauze qr*!!-'cloth. To the 
Bodimeht in : the vessel sonw more water should be added 

- and after allowing the former to settle, the clear liquid .-should. 

■ be strained and mixed with what was obtained with the first 
7. Slraming, The process should be repeated , a third timej 
! Generally the streilgh of the bleaching plowder solution should 

be kOpt ito6% i.e., 4tOdlbB. of powder in 10 gallon? or 100 lbs. 
of water. The following example will illustrate how to make a 

■ Bcdutioai Supposing for SO lbs. .bf r^ga one wants , to use 
bleaching powder,.what one.hastodo is to calculate the amount 
of the bleaching pow;der required. Thus SXSO/lOOssiibs. of 
bleaching powder is required. If the solution is to be made of 

' a^/strengh i.e,, ,8 lbs. of bleaching powder in 10 gallons of. 
:?%ater ■ we havb to take 4 x 10/3 -13 gallons of water.’ Now,. 

to. make a solution from 4 Ibk ,of. bleaching powder'mix the 
;^ :pQul'dec with about a gaXbn of water and with a bamboo or 
wooden stick make a thorbiigh paste without any lumps. Pour 
into it about 6 gallons of water and stir with a bamboo ’ and 
: keep it at rest for spine time tUl the residue subsides and then 
.. . gently ..drain the.ijlear liquid through cloth without disturbing 

- the Bodipent. To the tosidueadd about 4 gallofis .of;Water and 
. stir , .knd allow It . to subside. Drain the clear liquid As before, 
..tbrqui^oloth into the solntion obtained with the fiAst sttaining. 

. mix-thejesidue'with another 3. gallons, dr tho remainder 
.’Of the u^te^-tod drain as before add mix it with previous 
extracts., lie total solution wfll repreaent UbdUt 4.1bs. bf, 
bleaUhiDg po^vder! in, about 13 gaUons of water. - ■ThUjfeBiduo is 
uselesa and Bhoidd be rejected. , ’ ■ - . , ’ ’ ■ 

fn-prder .to ascertam whether the active bleaching . agent- 
{calcium hypdohldrite) . has beennompletely-reindved froin .tlio 
. tenues .qf j bldtohbg powder,, the follbwing test' may be 
lywfbrpedi-^T^A'a small ,crystal,,of 'pbtassium^ iodide uad • 




small strips of maized w bleaching pwder 

;^;them: li^^t Tla^eamall^ 

arop of dilute that,ad,tie, 

%: Kthe stripbecomeshlue^^^ 
bleaohmg 'ageht has not boeu , _ ? ^r twice with,a 

powder., The residue ,8hould ^ aubsequeut 

Slad Toautity of watf, e^ before, :Vbs^ 

residue ^^hh starch-iodi ^agent,then . 
oiling powder is completely exh , ^ 

■ itTs not give blue colour , ,,b he 

paper shows a'^ory,faint ccdourt ^ ^^^,^^^^ extracts-as 

further extracted .and mixe / ^ ^ /residue iB . 

thereby the solution will be weaker. “ y^^,binbbwder ■ 
it maybe used fordi^olving fresh bleaching P. . , 

for another operation.. ,. ; ... free lime, which is: also 
Bitching ^“Ltions; -' ^rhe.presence of such 

dissolved by water in ma mg , chemical aptiphi 

free lime in the bleaching so u i ^ged for disshl^g *5!® 

Hence also J“®1^^5ot be ttfo. great, as,.tbeFeby, .the:, 

bleaching- powder shool , ^ ^ .bfeaching ..soldtiph 

The amount of , cotton, xagsTf^uire 3 to .5 

‘ the nature of the material.. ," .weBched or Unbleached. 
.' per cent, aoooiding f *be^ L^g' per cent for obtaining ■. .half 
•: Gunny Vastes ^^^’^^^^^ Plantain 

. ldeaohedPulp...They^^^^|_^^^^ 

require ,about 2 to a P . la to 1 


per cent. 


i ' 


J.toa =r-Ki6 p«.«,t ofa. 

previous hlhalinatreatmeiito^ _ ^ pf the hlea^* 

BleocliiTiff be.mixed1hto,#e,wet, 
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pulp, .yte tioie taken for the' action of the bleaching solution 
on the pulp is about 12 to 24 hours^ The main action of the 
solution is oh the residual non-esllulose and colouring matters 
and not on the cellulose itself, provided the solution'of the 
bl B ftfiliing agent is not strong or the quantity of the bleaching 
powder is not far in excess of the requirement. For storing 
the solutions and bleaching the pulps, metal vessels should not 
he used as they are attacked by the chemical. This is also 
likely to discolour the paper. This is true especially when iron 
vessels are employed. Aluminium vessels are attacked very 
readily, holes being made in them. Henee only wooden tubs, 
enamelled vessels, or troughs of cement conoret© or stone 
should be used; Ordinary buckets may be used for dissolving 
the powder or pouring the solution into’ the pulp, hut they 
should be immediatdy cleaned and thoroughly washed. On 
no account should bleaching solution bO; stored in ordinary 
buckets. 

, The mixture of the pulp with the bleaching solution 
should be stirred well in order that the action of the solution 
may be uniform throughout the mass. During the first few 
hours the action is rather rapid, so the pulp should be stirred 
well at an interval of half to three-fourths of an hour and 
then of one or two hours, as otherwise the bleaching will not 
be imifoim. Another plan is .to bleach the material in a 
wooden cask. After adding the solution to the pulp the cask 
should be covered tightly with the lid so that no liquid comes 
out. The cask ^.should he turned down and rolled to and fro, 
so that the action will be uniform. The pulp in the bleaching 
solution should be immersed completely leaving some liquid 
over it, ptherewise it will get spoilt in contact with air. 
Lumps of the bleaching powder should never be allowed to get 
mixed up vrith the pulp, for, the pulp surrounding it will be 
spoilt, thereby weakening; the paper., To; prevent this, the 
bieaiAing solution should be strained through a piece of cloth 
ora siev.^. Materials leqniriug more of bleaohiug powdei 
should be treated twice or three times with the bleauhing so- 
ilutibn, but on no account ^puld it be very strong. . If th« 
pulp is bleiiiOhsd twice, it is advisable to wash the materia 
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Beater trough as seen from the back eide: 
Notei—On the right side, slope of the baok-fall, bed plate 
& sand trap. 
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after the first bleach, to remove as much of the dissolved im-‘ 
purities as possible. This facilitates subsequent bleaching. If 
the pulp or half stuff as it is sometimes called before final 
heating, shows no signs of appreciable bleaching in the fiirst 
operation, then after washing, it iuay be boiled With 1 to 2 per 
cent caustic soda on the weight of the original dry fibre. This 
hdps in removing more of the non’Oellulose matters. After 
washing the final bleach jnay be given. 

It is necessary to give snfiSoient time for the action of the 
solution on the pnlp^ So also it mUst be botn in mind that the 
dilution ofthe pnlp with water should not be too great as in 
that case the oonoentrat'ion of the bleaching agent iii the 
mixture will he top low making the action too slow. Gehprally 
the quantity of the water Should be such that the pulp in' the 
mixture can be stirred easily with a wooden stick. In order to 
reduce the quantity of water, the pulps may be squeezed be¬ 
fore adding bleaching solution. 

Wherever a hollander beater is constructed the bleaching 
operation may conveniently be performed in it. For better 
results it is a good plan to add the bleacjung solution after the 
half stuff is. partially redu'eed to such a eonditioti that the indi- : 
viduai fibres are separated from the clumps but are not redq- 
oed to sub-division by advanced beating, in the beater or the 
dhenki. ; 

By the ordinary way of lioiling or-retting the' material,’it 
ismot always possible to obtain perfectly bleached’ white Pulp; 
from all the materials. Some may give~white pulp, others may 
not. In such cases it is no nse attempting to make perfectly 
bleached white pulp, as it will be costly and difficult, with the 
ordinary method of simple bailing and retting of the fibrous 
materials in alkali.. Such materials requite boiling with alkalis , 
or some other chemicals under high pressure and temparature. 
to remove the h'aidnon-oellulose matter and to.;produce white, 
pulp fevehtualiy. This ma.y not be possible in villages. 

NoteBy the directions we hav® given for maia^ the 
.• bleaohi^ powder solution of definite strength we 
■ simply mean that the stock splutioh should be_ ^ 

• tha^strengthi * When the solutionis ^dedffl 



. . wet pulp its actual strength 

will of course be less and .rtil| , less wlibri addi- 
:tionai water is ad^^ thiapulp«immersed- 

Aftbr the bletwhing treSktnient the piilp should he. 

■ washed thoioiighl^ otherwiwt it will get spoilt. 

V iaticWor. When .the prdp bleached chemically, even 
, ■ aftdi thtOTgh'cwashinithere m possibflity, of, some traces 6f 
' ~ the'^^ hidg - sgen^^^ in the.pnlp Which is harmful as 

-'|hd oiaorihe^froin the bleaching ageht okidizbs-,the, celluldse in ? 

':^^e,paiar„ iSaking it weak and brittle in course of,:.time.; This., 

/■' 'is'alsd the reasoh.of the deterioration of tlie, books printed on 
some varieties of matshine'made paper.. Sometime^ to ecpno- 
mwe' time, water and also power, the pulps are not washed, 
with water in cheaper grades of paper. This residual chlorine 
is removed by sodium-sulphite ■ or hypo, using, a very smalljj 
S fl^UsBitity of either of the ohemioals. The pulp should he mixed f 
with the chemical previously dissolved in sufficient water ; 
and kept for some time, say about % to 1, hbur and washed 
, well-' I. - I , ■ 

-■ ■ : (iH) ^BeahMflf,—The implements used for beating are 
- .'(1) A Bilienki,, (2) A Meohamoal stamper, (3) A Hollander ■- 

> .heater.' ^e first tWb.are desprihed,in Chapter V. 

Hollander JJflotef. , . 

'.'In modem -practice the dhpnki has given place to a,-, 
very conveniLnty^apparatus, balledhoUander beater. The ' 
different pMW'dfthp apparatus are : ’ • 

(1) A trongh j- 
' ; (2) A roU' 

•- (3) A bed plate , ^ ^ 

(4) A hood with doctor for the roll 
(6) A washing drum, . v 

;I'pt details see Fig. 4 and 4rA and plates 3, 4, 6. , . 

■ . : .1. Thb ttBotraa, The tmugh T oohsists pf . ah oblong - 
vessdi having .semi-oironlar ends, the . remaining sides being ‘ 
parallel to each other.. The-partition wall P. called ■' M^d', 
feather ” lies exactly; in the, middle ; Oif the^rirdiigh so w ; 
form a (Kjhtmuohs/chapel df:dA,d”;^ldth, arotind it.' The . 

, tron^ ismnatEUcted' on A ^ maswny,. plrt^^ 





Beater trough with rol) on 










fom S’xfi’xl'Wgt- , The outer dim waions. pf; the trough 
projier are 8’x 2’3”-and 1^ 9” high at the ba«k 
and the front'respeotiTely: The mid‘-pa>rtiti^^ 
corresponds TWth the side walls of the trough in heights. 

The Iwalls of the trough and the mid-feather are-S-thick , 
and made dther of r, c, h or hriok work urith. cement plaster. ' 
.The bottom of thh trough is 16” deep and, dish-shaped;. It. 
slopes graduafly from'the vbacfc-)faJl ® the drunj", ' 

. Washer'57, as far as the drain'^pipe and theh • gradually rises 
, fromVthe sand-pit with-a h^^ gradient as far as the bed 
plate pbidpartmwfc, B. The"'sand-pit. 1’ ’ 6” X;3” x l”; d^p ■ 
serves to entrap sand, hails and other heavy tiBipuritiiSii.! *'' '- 
, Exactly -iupder the roll R and centrally located to it, iera ■ 
hollow comp^trn^t; l|r’ ?: 6” x 6” deep,' .for firing',the bfil' ■ 
plate. A* this' pbrtitm . theredoor in f 
trough T through which bed-plate B mayi>e. inserted, Jmder 
the roll R. This dpbr is closed by^ a wooden bba^d t^h, 
rubber or Ipther packing inside ;and is tightened by bolts 
fixed into the trough round the bed-plate,'oompartment, 

See plate 3. ..i^ 

Immediately after the bed,-plate compartment, there is , 
the back-fall E behind the roll. Iwis constructed of oeinent , , 
■ concrete or wood, haying an outside slope and an' inside' 
dufvature, parrallel to that of R, the distance between 
this onivature and the toll bars being |”. Thg-mouth.iB 
wide i.e,; about 1”. Pulp propelled by the roll flows over ■ 
this back-fall. The top of the back-fall is somewhat higher . 
than the axis of tile roll by. about 2” ■ '.‘ .V . i; 


2.. Roll. The requirements of the roll are: (1) OnA, 
M. Sr shafting 7’ long and 2ir” io diameter or a square bar 
7’ long and 24” square turned atHtoth ends at the portions 
of the bearings and puDies. (2) Two east iron flanges or 
M. 8. plate diScs of 18” diarqeter and 1” thick with'bore ' 
at the centre. (3) One wpoden cylhider of l8” diameterand- 
16” wide with 24” bore ; at the centre. (4), Sixty iuild. steel , 
or steel blades .each 17” a: j” thick and eha,mpere'd,'to 

have 8/16”' face on;, one" side;; ,‘^^(6) •8iity fWMd0n:4!rM 
'17”x 24” x I” .thick properly shaped, and' 
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OTfiT tlie foundation (6) TWo iron rings 

than 20” in diameter and square. (7) Two speoid 
pedeBtala with 2i” brass or ball bearings, with oapstan 
headed .screw, and pressing wheel. ■ 

■ Tht construction is as under : 

At a distance of 2’ 3” from one end of the shaft a 
foundation roll is prepared with the two discs screwed ito 
thd wooden cylinder, forming one whole solid drum 17” wide 
. rand 18” in diameter. This foundation, drum is made firm 
■ by means nf keys into the shaft so that it does not slip or 
®«ide overit. Half,inch square slots are made at the ends 
_pfthe wooden wedger and the blades at a distance of on# 
.moh from the lower edge. Bach blade is now screwed into the 
Wooden wedge by two countersunk wood-sorewB.' These ere 
that#assembled over the foundation drum in proper positiona 
wood-screws passing through the wedges and the 
foundation, drum. The two iron rings made red hot are how 
inserted mto ihe choular channel formed by the slots in the 
iwedges and blades at the two faces. They are iramediatley 
cooled by pouring cold water over them. For detaUs of fixtures 
-g blades, and wedges see Fig. 4 A. These rings serve to hold 
-•the b#des tight over the foundation drum. Besides the 
screws, the wooden wedges swelling ih' contact with water 
exerijreesure on the blades holding them firmly agaiist one 
^thef oyer the drum. This completes the construction of 
beater roU whose dimensions are now. 17” in width and 24" in 
. diameter. Eaoh blade must be paralld and oqui-distant to the 

^ turning the finished roU 

“ * ^®*°“*^®‘**J^’w.OT bi the alternari^^^ by chipping 

off the untroe portion from the blades. 

^ f ‘iseoribed abdvb all the blades are fixed at 

ta Stb ^ aiiother system 

“ T ®®tB bf 8 or 4 blades in each one 

wedges in such set is lessor by ,one 

^ set is somewha+’ betWeen each consecutive 

' Ihe diZ?h1 «^®^edge8 us.e^ in the blades t. a, 

iban thS « Boi^^ewhat greater 

■fean. the distance between the consecutive blades in 4e set. 



Showing The. Hooci 
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At BftARN' 
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The total number of the blades is somewhat lesser than wheii 
they are fixed eqni-distant to each other. In the present case 
56 blades divided into 14 sets, each one having 4 blades and 3 
wedges in it are fixed over the drum in such a way that the 
distance between each set at the outer-edge is If.” The shape 
of the wedges between the sets may be determined from the 
actual drawings. 

It was a supposition that by this system the material is 
propelled better, but experience shows hardly , any justification 
for this theory Especially in the, ease of small beaters. 

The blades in either of these systems are fixed radially 
towards the axis e. g. if the lines are produced in the direction ‘ 
of their fixtures they mdet-towards the central line. The blades 
in any of these systems project by about J” to oyer the 
wedges in the case of sihall heaters. When the beater is at 
work, some portion of the pulp is carried forward. This some¬ 
times fall on the sides between the walls and the face of the 
roD with the result. that the beaten gets choked up. This is 
prevented by fixing 3/8” thick bars curved in the direction 
opposite to that of the rotation of the loU. These bars are 
called bangers (Seefig. 4 cross section.) They, prevent the, 
lodgement of tha>p^ps between the roll and the walls. The 
bangers musJi,,not obstruct the free movement of the roll. The 
olearanoe. ^tween the bangers and the walls Bh6uld,be between 
i.tofofan iuoh. . 

The roll rests in two special jotirnals with ordinary brass 
or ball bearings (for detailes see fig./4 A.) in suitable .pdeitionB ' 
outside the trough. The jounud can.be raised or lowered'. by 
turning the capstan headed.sorews, simultaneouBly raising or 
lowering the beater along with them. The wheel screws at the 
top, only serve-to presB'down the roll with the bearings. After 
pressing, they should be raised up so that the bearings will be 
free to slide in the guide bars which hold them. This is 
necessary ip . vietr of the fact that sometimes rags or other 
materials .rush suddenly in greater concentration or in lumps 
ijetween the,bed plaice and the foil in which case j^e beater roll 

must be free jh rise up. as otherwise it .would get jammed and 
stop rotating which is sometimes likely to result in the breakage 
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of the niachiiie. The number of. revoliitiona require^ by the roll 
. js about SCO to 300 pcr min.nte. Generally . the roll iaustmake, 
about 2000'’circumferenoial movement per minute. Thaamn- 
ber of revolnt,ions of beater roll of any size can be calculated 
by dividing 2,000 by the dtcumference of the roll, Thus fra 
a beater roll of 30” diameter and 24’* width the number of 
r.p. m. == 2000/24x22/7 or about 260. The'beater, roU rauat 
' b6, snfioien,tiy heaT 7 i weighing at least 8 to 10 maunds'in the 
ease' of small beAfer described in , this book, sO: that it Tpjll 
exert sufficient pressure pu; the material. The beater roll must' 
always be set true to the,level bottle, as otherwise the blades 
will wear out unequally. 

' 3, .Bb'd-Puatb. B inild steel blades. 

T7"x 3”i4^’ thiii. (2) 4 spacers' of M.S. plates 17''x 24” xl", 
(3) a block of wdod 18”6’/X 2”. 

., Ihe Ove mild steel blades are bamphered and assembled 
Alternately with the spacer plates and are fixed '^by means of 
. twe,.half-inoh bolts.' These plates serve as spacers 
between the knives or ^ blades. , This set is now embedded 

■ into the iwpoden block at an angle of 5 degrees and wooden 
, wedges 2” thiok amd !of' Suitable shape are screwed into the 
, block 'pf ^oo^-.BO as-to secure the set of blades firmly in 

■ between ^effi.', Thb bed plate is now put on the lathe and 
turned so as to have the Same curvature as that of the outer 
surface of the beater, roll or the blades may be chiselled but 
to have the propdr optvatuie; ' • 

Bed-plates pan also be prepared by .nsipg . elbow blades 
; *';»Ud :sppAcer plates instead of straight ones* in which case, it 

is.aot ’neoessafy to fix them at an jmgle. . 

The ohioot of keeping the bed-pLate blades af an ah^e 7 
to the ahis of the ioU is'to prevent Ihe blades of' 
finding thelp yay into thehefirplate wldch maj^ 
to the iaaohihefy.- If the blades of the bed-plate mahe a 
^eater ' angle to the blades of the rotor, then they will have, 
a Btdstoruig action upon the material which is injurious ip the 
pu^B intended for strong papers, although it may be behefioial 
for the production of weaker papers such as blottmgs,' filteff 
papers'etc, ,. ■ ■ , :' '‘v';:.M 





Plapfie 4—Seai1)er wilili the dmin 'washer on & hood partially removed 












Ceater in *WBaliixig dmm removed 
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The bed-pla,te is. fixed into the oomparfcrfient directly' 
under the roll and the, door is closed tight prevent leakage 
of water [see plate,3). For'the different varieties of papef^th® 
edgag of the .blades of the roll and bed-plate are of different 
thinness; For absorhent papers the edges are sharp i-e., 
1/8” and moreover-the angle' of the bed-plftte knives is more 
than 6 degrees, For documentary, .bond, drawings etc, they 
are blunt 3/16” to J” thiok.:-'..., ' ,/ 

,4. Hood. , The ..hood is iiimple in oonatraotion and ; can 
be followed by a parefol.observation of the and ■ 

plates. The sides.are made of semKciroulaf bpards 1” thick 
covered with galvaniz^ iron ^eet, , > 

Generally a gap of about 2” is left between the cover 
and fiy bars of tbe roll so that they are hot obstraoted in 
their movements. . The doctor prevents the back draw of 
the stuff and allows it to flow forward over the back fall. 
The hood pre-rents splashing of the pulps. , ? 

6. The Dbum Washbe. Its requirements are :^il) One 
iron bar 7 feet long and 1|” square tmued at both ends. 

(2) One wooden block .K Ih” long and 3^! square having a 
central hole of li” square to allow the shafting to pass 
through. (3) Two. wooden discs 22” in diameter and 1’*^^ 
thick. (4jl Galvanized iron sheets.of 24 gauge'. (6) Two pieces 
" of wire cloth 6’long and 16” broad and of 8 and 40 mesh ^ 
respectively. Construction ; the inner side of each of. the' 
wobden diic is covered with G.I. sheet by means of na^s.’ They 
are then fitted into the wooden block K Fonr . galvani^ iron . 
Booops; (water hfters) are.hbw made between the dices exteud- .- 
ing-;fi:om.;^e/Wooden block -K to the- oifoum|eir6nce with 
a-peonliar' seini-clicular curvature (see section abross drum 
washer), !]^ese scoops are riveted into the discs and the block 
E. l^e ■ dcum thus formed is covered ^th the strong wire 
cloth of 8 mesh per inch over which the other sheet of wire cloth 
of 40 to60 inesh islaid. . Four holes are made in one of the 
discs at places where it .meets with the block. These serve as 
exit for the dirty water raised by the inside scoopsi , 

' Thfsquare.bar is now fitted into this drum at the proper 
posiitioni. . A grooved ptdley 21" is attached to 
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8t one end and the drive is taken by cross rope or cross belt 
from the roll-shaft. When the Wsher is in operation the 
buckets lift the dirty irater and throw it on the wooden axle K 
from which it drains away through the holes in one of the' 
discs, Wire screen allows only the water to pass through but 
not the pulp. The screen should be fine as otherwise nuln 
will pass through it, ' ’ ^ ^ 

' The drum washer should rotate slowly i.e.., 15-20 12. r.n m' 
as otherwise, the dirty water thrown on the axle will have no 
suffleient time to drain away. The direction of rotaion of thn 
drum^ and consequently the curvature,given fo the scoops 
should be opposite to the direction of rotation of the heater 
roll, so as not to obstruct the flow of the pulp in the beater. 

_ The detailed explanation and a careful study of the 
dramngs and places will give a complete idea about the cons! 

mechanisms. The beater 
migrated is intended to be worked either by.'U to 6 bullocks 

of other pulps per day of eight hours. Tko average power re^ 
quired. comes to 2i to 3 horse-power. A beater of smaller 

The Hollander beater is a very useful annlinnn.^ 
be used to perforin four or five opSations, ^S-washine ble? 
ohing, beating, dyeing and sizing with rosin Tt oot f’ ' 
;^.ut e.ery operation i/al^^ 

raisefrSteVd"^^^^^ ^-ter .oU is 

about I” space between them.The lowLnT" 

beater must be equal from both thl sides ® ® 

by testing the axle with a level bottle tXy tfme 

made. If this care is not taken tlinn fi. v / ®'change is 

bed-plate will wear, unevenly on one side or i-h ° 
not desirable for the nrodimf.- c which is 

half filled with water and th^X^l *'“’*6*^ “ ’ 

«..WW ta .dded B m.Vw T “ 





Plate 5.—Hand beater, witb roll and washer 














trouble under' the roBy W all ia-into tbft ■ 

trough more fresh water iS poured iUj*to as to heep its level 
or 3” from the top. 'The material together, with the water is ■ 
set in motion By the ,revolving blades of the roll and passing 
between the roll and the bed-plate gets loosened. ..Itis now 
thrown over the back-fall and travelling round the trou^ again 
comes under the roll, causing the fibres to separte more and 
more every time. The heavy particles such as sand etc, are 
entrapped by the sand-trap. The lodgement of the pulps'at, 
the aide of the roll is prevented by two smell strips/pf wood ^ 
or iron called bangers (see 5'ig.4) which throw away the pulps 
over the back-fall from the sides. 

lor washing, the dram washer is set in motion by a 
cross rope from the shaft of the roll. The drum washer must 
be partly immersed in the pulp so that the dirty water is- 
caught by the buckets. The wire-gauze covering prevents the 
pulp from finding its way into the washer. During its rotation 
the dirty water caught by the inside scoops or buckets is 
thrown on the wooden block ftom which it finds it way out 
through the holes in one of the side discs. 

• Fresh water.is,poured from a tap or buckets so as to. • 
maintain the pulp at a constant level. When the washing is.. 
complete the washer is removed. Washing by this method is 
more ffiotough as the dirt gets loosened dong with the fibres 
by the action of the roll., In case of bleaching the requisite 
amount of the bleaching solutwn is poured in, ’ after thorou^'; 

■ washing. The roll may be put out pf aotiou periodically 
duri^ the bleaching-operation. This way of bleaching is more 
eflieieht owing to the good stirring action of the roll. If the 
bea-tef ir required for beating other pulps, then after adding 
the bleaching'solution it may be run for abont J hour and the 
contents emptied into anothm; receptacle where the pulp may 
be stirred bccasibnally till it is bleaoh^.^ In the meanwhile ; 
. the beater m^y be used for beating the cffcher stuff. After 
bleaching, the pdp is washed as before. Then the beater roll 
is gradually lowered dovm fay turning the capstan head^ 

' screw. Each time the fihtes. are more reduced., Ultimately 
the roll is put deim hard bVbr; the bed^plate ftr the^find 
reduction of the fibres into; Ipulp,:."^"^ 
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■ iadiTidml fibres from the clumps or in the case of ragS^ .. . 
ih|i thread are loosened from the woven fabric, , Next the 
threads are untwigted and separated into individual fibres, or 
in,Other words it undoes the work of,a weaver and a spinner, 

' when'the separation of the fibres has advanced considerably, 
tbs roil if! lowered a little uiore towards the bed-plate.- As 
the pulps become thlniier the beater is .IpiyMed more dud 

■ more from time to. time. 

. Puring all this period the blunt ^ives of-the^beater; roll 
, .exert a bruising and ruhbing.aotion on the fibres; This effect- 
is maxhnum when the concentration of the stuff in the beater 
is high, as in th^ case the quantity of the fibres coining 
between, the bed-plate and the roll being greater they -will 
C^r a fiiiotional resistance to the blows of the beater roll or 
in other words they will bare a onshionihg effect to the knives 
of tie roll with the result that there will be very little cutting 
action on the fibres.; However they will be snb-divided by , 
the crushing or hammering action of the blunt knives of the 
beater roll. As the fibres get more and mote bruised they are . 
also softened. This softening is also due to the friction or 
rubbing caused between, the fitees theinaelves-and-between the 
fibres'and the blades. During this bruising and softenuig 
: aetion the fibres absorb water and swell and assume a greasy 
appearaiioe. They get a gelatinous, coating over the surface, 
/dubh pulps do , not part -with the absorbed water readily 
from the pulps on the papeiTlifting moulds. Heqce they are 
called or slow pulps.” In the end when thp fibres are 
• required to, be reduced to smaller units the, roll is put dotm 
.b^id oh the bedrplate without coming in the way of its free‘ 

. uiovement. 

Tdr thjui papers the fibres are not more subdivided or 
reduced; in length but they are wefi-bruise^-, by proionged' 
; beatbg and the beater is not puh down hard over the bed¬ 
plate tor thick papers, the beating ft hot'so much pro- 
lunpd i.k the pulps must not be, top. wet as, thereby it will, 
be yery diffioult for the .water to pass through the thiok 

■ layer Of the wht pulp on the paper-lifting thouId^ . Afteif 
a oertab ajpount of bruisii^ has taken place the, beater is 

■i ih'with the bed-prate.,- General^. 6. or -T'. 



: m. ., 

touts beftting for rags'will be siiffifiie&t. Iq eidor to ^t tbe' ' 
. piUpis reduced in a shorter period, the concentration of pulp,in 
the beater should be aomeWhat lesser for thick paper. ' 

For ordinary writing paper the duration of the beating 
operation is'limited from 3 to 9 hours depending on the initial 
characteristics of the hbres in the half stuffs from diffetmit 
. raw materials. 

Siuce, during the ■ wet beating, of the pulps, the fibres get 
swollen with the -water of hydration the paper shrinks while 
drying, in proportion to the hydration of th$ pulps in'the 
beater. , 

This, shrinkage together with the increased felting of the 
bruised fibres during wet beating increases the strength of the 
paper. The paper from wet beaten pulps appears more 
transparent, rattles well and is strong and. owing to the, 
gelatinous condition of the beaten fibres, it is less absorbent. 
Henoe it requires less sizing materials to make it non- ,, 
absorbent. 

The second factor that is required to bo Considered is the 
charaoter of the fibres viz. the length and strength of the 
fibres.. The cotton fibres being longer and stronger cab -with- ■ 

: stand more ptossure before they are reduced to pulp, but in., 
the base of fibref from straw, plantain etc., they are already 
shorter and weaker than cotton and require only light treat- 
inent, the beating operation being limited oiily totheseparatian 
of the individual fi-bfes. For this, . the .'beater is not lowered „ 
hard up,on the bedtplate. If the fibres ..are reduced beyond a 
certain limit, they will weaken the paper. The .fibres from 
: straw, plantain .eto., are weak .and contain mofe of .beta- 
.cellulose. Such fibres hydrate readily even with bruijtihg and 
rubbing. If the beating, of the celMose from such materials .is 
prolonged beyond what is necesBaty for the separation of ,t& 
fibres from the lumps; the prdps got highly hydrated andJu 
' Hiaking sheets'graat troubles are experienced as the water does 

not drain away-within a reasonable time. 

Papers produced from ;highly hydrated pulps fiafea’ 
tendency to bocilde in. the dry Weather-with lower Humidity. 
'.Artificial. p,.arohinent. paper ,oan. bo .produced, from highly 
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hydrated pulps. Plantain fibres hydrate very readily in a 
short time (generally 3 to 4 hours). Paper made from this 
pulp looks liie an imitation parchment paper. 

At the end of any beating operation the boater roll is 
raised up 'While in motion and continued to work for 15-20 
minutes whereby the pulps are churned. This helps in 
separating the fibres from the lumps, to a certain extent. 

If the pulp is to be sized with rosin the necessary amount 
of . the rosin soap solution is added and allowed to mix well, 
If any starch or Prenoh chalk, etc., are to be mixed they are 
first made into a paste and poured either before or along with 
the rosin solution. After about fifteen minutes’ well mixing, 
solution of alum is added finally. When the pulp is to be 
dyed, the solution of the colouring matter is added before the 
rosin soap solution but not afterwards. Except beating, all 
the other operations are not necessarily performed in the 
beater. . The choice remains according to the conyenience of 
the operator. 

' V. , I 

To test wiliether the fulf is proper or mt. From the finally 
prepared pulp, take some of the size of a betel-nut and with 
the tips of the fingers stir it in a tumbler (preferably glass 
tumbler) filled mth water, when the pulp should be free from 
: lumps or unreduced fibres or knots. The separation of 
individual fibres must be clear, and the mixture of the pulp 
with water must be homogeneous with the general appearance 
of thin starch paste (kanji). In case it is found that the pulp 
containa knots or unreduced fibres, it should be given more 
' beating or rubbing treatment, or be thinned with water and 
stiained through a sieve of appropriate size. The sieve chosen 
should be of the slit type and not of the j,square type. The 
residue on the sieve'may be: beaten to pulp in the subsequent 
charge. If the pulp is not uniform then the knots finally 
appear in the paper with the possibility of -tearing it in the 
process of glazing or making the paper unfit for smooth 
writing. Such sheet has a bad look through. 
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OHANUB VII . 

TREATMENT OP THE DIFFERENT 

RAW MATERIALS ' 

(1) CoMOir Waotbs and Cotton Rags 
Ootton jibn. Cotton fibre is the purest form of oellubse 
that oocurs in nature. It contains nearly 00% cellulose, about 
3% of the non-eellulose matters and 7% of natural moisture* 
The fibres are about J to IJ inch long. Cotton cellulose 
contains almost 99% of the resistant alpha-cellulose. If the 
cotton fibres are seen through the microscope they look lihe a 

twis^ hollow tube with thin outside wall. This peculiar . 
twister cork-screw appearance gives the oharaGteristiebulky 
appearance to the paper as there remain hollow spaces between 
the fibres when they are broi^bt close to each other. In order 
to get an idea, a comparison may be made with two iiibher 
tubes placed, side by side once in the original form and next in 
a twisted form as shown in figure 5. 





Fig. 6 


When the two tubes are close together as at A, there Mo¬ 
no air spaces between them. Such tubes being cylindrical and 
smooth can be pulled apart in the direction shown by tho 
artowi But if the tubes are twisted and placed close together 
as at B it will be found that they leave air spaoes and also 
caonot be pulled ’ apart so easily. The Wide central hollow 
canal-. and thin'walls of the fibres with the empty air. spaces-: 
between them give; the.-peouliauohaiaoior .to the ootton papert . 
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tt is to be bzpeoted that' the Qottoh paper will be^ taore 
absorbent and bulky. The strength'of cotton paper is partly 
dire to this twisted form of its fibres which in juzta position 
cannot be pulled apart BO easily. 

Cotton fibrea being thin walled are not much split 
longitudinally as in the case of thick walled fibres but-they 
are fractured while boating. In order to understand it clearly 
:we may compare the cotton fibre to a twisted paper tube and 
the thick walled fibre such as linseed or sunn-heihp to a piece 
of bainbop. If the paper tube is hammered it wUl show no 
longitudinal splitting exactly like bamboo but a fracture with ' 
rough ends or the fibres may be split or bruised having 
the appearance of a paper tube whose ends are scissored 
iongitudinaliy. But in the case of bamboo whose wall is 
’ thick, the blow of the hammer wfil-split it longitudinally 
along the axis, into numerous splinters. Hemp and linseed 
; fibres split like bamboo as explained above. 

■Cotton fibrea take a long time to hydrate. The fibres 
being thin walled, and consequently soft do not require hard 
pressure with a heavy roll for reducing them to pidp as in 
. the case of hard fibres such os linen. Cotton: cellulose being 
I pure/and more resistant coupled with the peouliar physical 
chfiraoteristios of -the fibres, is adtairably. adopted for the 
prodnotion of diffetent varieties, of paper such as blotting, 

- filter, writing, documentary e<«:. , 

The composition of raw cotton-fibre is as under J— 

... l’Sl% 

‘ ; Moisture , 7’00% 

Water solubles .... 4‘90% , • 

Alkali solubles .... 4’40% : " , 

^uiose •: ■ .... 82’60% , 

Other, matters by ' . 

!difference .... '110%' 

The form in which cotton waste is available to the paper 
ihiiikw is raw cotton from third picking;, fly waste from textile . , 
miBs, cotton seed linters, ivaste of’textile or gaiinent/maaui-, 
factum.such us yarn. waBte, rags-bleaehed juad ufibleaclwidj 



Hosjery and iAilor’s trimmings and old wastes'as used garments,, 
ropes .eto. , , ' 

(a). Thibis KOKiira Cottou and FtT WASTH teosi nintiB. 
The impurities that are likely to he present in this kind of,, 
wastes are bolls, trash, ^and, cotton seeds, stems, etc. This 
kind of waste wotild. not be easy to clean ' by the ordinary 
process. The waste may be carded with a carding-bow and ; 
hammer. This would remove, harder portions ^oh as traih ■ 

bolls, leaf-stalks etc. ■ 

The cotton waste should be boiled in the open pan or 
digested at about 26 fts. pressure with i% of oaustio soda 
on the weight of the raw material. The bleaching powder, 
required will be 6^ of the original material. The expected 
yield of the pulp will be about 76 to 80^. Cotton waste 
would require a comparatively shorter period (about 4 or 6 
hours) for rei^uoing it into pulp than that for rags as the 
fibres are loose, not being woven or spun. This should, he 
utilized for making writing phper, filter paper etc. ,'Cotton 
win not yield as strong a paper as from cotton rags. . 

The difference between the digested and opbn boiled,, 
cotton wfll be that the former wiU yield purer cellulose than 
the latter. The consumption of bleaching powder will bis ■ 
somewhat more in the open boiled cottons. 

(6)-Cotton Seed Lintebs. This form of waste is. obtai¬ 
ned from cotton seeds by delinting them before they-are . 
milled for oil crushing.. Impurities occuring in this cotton , 
waste are whole■ or broken seeds, .bull, bran etc. This..waste, 
is also difficult to clean. The best plan is to wash the waste 
- "td remove,'the fine dust, hull pa;rtioles etc,,'before they are . 
treated with alkaUs.. The waste is preferably digested at’ 
30 lbs. pressure for 4 hours with 12% of caustic soda. The . 
consumption of bleaching powder is frpm 10 to 16% .on th4 
' original raw material. The. yield of the pulp is bet'^en 50 
to 70% on the faw material. Since the-fibres, are immature; 
and short, it is not expected to -make a strong paper out of 
it. It'shpuid preferably be .used, for blotting or low grade 
writing paper. Thebeathig is required only-to separate the 

: ..The surfBee.of't|,e,...papet-i«'fu?zy'- 




(o) Gottok bags. The rags are generBlly obtahable bb 
miU rags, bleached, unbleached and coloured; tailor’s trim 
mj^s; hosiery trimmings; etc., in the manufacture of cloth 
and garments. They may be termed new cottons, and make 
a strong paper. The second source is old wome-out roes 
which make weaker paper such as soft writings or filter 
Wottmgs. as the quality of the cellulose is deteriorated 
dumg wear and tear and also washing several times either 
with soap or washing soda and with bleaching powder at the 
washerman's hands. 

, New rags are an excellent material for paper-makimr 

toughness are 

reqmred. Bond, drawing and special kinds of stationery are 
made out of new rags. In such cases the stock requires a 
longer time, to be beaten into pulp. The fibres are kept 
s^ewha lo^er and,beaten with the blunt knives.of the 

thfdL“S’- made conveniently under 

the dhenki m smaU quantities. The softer stock is made into 
blottmg paper and filter paper, after retting. 

^e new cottons are generaUy pure cellulosio fibres 
tpget^r with the sizing materials added in more or less 
proj^rtions to the yarn or fabrics during the process of 

weaving or finishing the goods. ^ “ 

day Frtr*?it T of starches, china 

y,, French chalk, steannes, mineral wax, tallows or veaetable 
.ila as sizing or finishing materials. They are tSft h! 
■emdved before they are treated with alkalis. 

-IkalU^He^!'*? * Property of gelatinizing when boiled with 

f ^ starch are boiled directlv 

gelatinizes on the yarn. This 
^pedes chemical action of the alkalU on the rags pre;en W 
borough penetration. The starch so gelatinized is vS? 
ifSoult to wash away from the yarn In mioJi 

ft. boart s JubSi. te. 



wHch condition it is easily removed. In order to Lastcii this 
action some fungi from rotten bread may be incorporated into 
the boiled rage;. They are afterwards washed and boiled with 
the necessary amount of oauatio soda. The rags may 
preferably be boiled in open boilers (See fig, i). 

The beating of the cotton rags into pulp is a progresuve 
operation. The first action is to loosen the yarn from the 
woven fabrics. Then the next action is to separate the yarn 
into individual fibres and the last action is to sub-divide them 
into small divisions (fibrillation). Naturally it is to be 
expected that it will taka a longer time to beat the rags into 
pulpsj than the cotton wastes. The harder the stock such as 
coarse cottons like canvas or hard spun yarn, the longer .will 
be the duration of beating. Such stocks are specially adopted , 
for strong bonds, drawing paper etc. But they would not 
yield an excellent blotting or filter paper. 

Sometimes the fabrics are made of unions of silks and 
wool. Such unions are weeded out in the process of sorting; 
In case of doubt a small portion of the suspected piece may 
be burnt and if it gives the smell of burnt hair then the fabric 
contains either wool or silk in which case it should be rejected. 
Rags from artificial silk are also rejected for paper-making. 

The rags may be divided into 6 classes according to their, 
sources. They are;— 

I Gray rags from mills 

n Bleached rags from mills 

III Hosiery rags from knitting works 

IV Tailors’ rags 

V Coloured, rags ’ 

VI Old worn-out clothes and tattered rags. 

1. Gba-Y bags. Gray rags are cleaned and sorted and 
■ cut as usual. Since they are more or less heavily sized they 
should be treated to remove starches, etc., as described before. 
Caustic soda used for boiling wiU be between 6 to 7 per cent 
of the weight of the original raw material taken. AfteVwatds 
it is washed and bleached with about .S to 6 per cent bleaohmg 
. poTvder according, to reguireixi;eQt‘'s<!- ^ Be^re:waehijig, tIi:o .pulp 



toay be poured witii a emaJl quantity of hydro(ilorio at 
sulphurio acid, ,tbe former being preferable, 

The bleaoh^ stuff is beaten aooording to requirements. 

The pulps obtained from such rags xrary between 60 to 7o 
per cent of the original raw material, as whether heavily or 
lightly sized. ^ 


. bags. Generally these rags are lishtlv 

sized. M case the rags are heavily sized, oontaihing more 
stBrchj they should be treated as for gray rags. The oaustio 
require for boiling the tags is , about 3 to 6 . per cent and 
bleaching powder 6 pet omt. The pulps, obtainable are about 
■ 70 to SO per cent.. 

- If the tags are clean and lightly sized they need not be 
given the , ohemicaJ treatments of alkaline digestion and 
bleaching, but be directly beaten,.to pulp. The rags after ' 
partially beating may be washed with 2 to 3 per cent soap 
previous^ dissolved in waW. After thorough washing the 

beatingprooeaa is continued till the pulp is made 


, /?■ wasm. Hosipty yarn is not generallv 

sized but lightly treated with a weak solution of turkey red 
off or similar softening agent. After the usual preliminary 
processes the rags may be boded vdth 3 to 4 per cent caustic 
soda or soda ash and bleached with 3 to 6 per cent bleaching 
powdeS' - 


In case the rags are bleached they may be directly beaten 
to pulp as described, under bleached rags. The pulps obtain- 
Ubw from hosiery waste come to about 76 to 80, per cent of 

the original raw material. ’ ■ 

of . T«iaorB’ rags are usually a mixture 

L • They contahi bleach^ 

and^unblwbed, white and coloured cottons together with 

Besides these they 

cMtain a lot of f^eigu materials such as floor sweepings -efrJ - 
■The rags are sorted into white and coloured cottons add thn 

^y tuttojia «t« 
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descrihed under that head below. WooHen rags are sometimes , 
lightly beaten to separate the woollen hair and incorporated 
into other pulps—not necessarily of rags—to give a mpttlmg. 
effect to the paper. 

y. OoiiOTOED OOTTON RAGS. These are trimmings of 
coloured cloth either as mill rags or tailors’ sorted trimmings, 
obtained from cloth which has been dyed with various oolours. 
mostly 'of coal-tar origin.' Some of the oolours aro very fast to 
Tnilfl alkaline and bleaching treatments; Hence for a small >. 
manufacturer it will be difficidt to produce white pulps from 
such rags. In inill practice the rags, are digested with 10 to 
16^ of lime at a pressure of about 40 to 60 Ihs. ■ After 
bleaching, the pulps are somewhat whitish or of gray coloiu. 

The mixed coloured rags may he sorted into their respective 
colours and directly heatmi into pulp with' an intermediate 
soap treatment to produce coloured paper or after the usual 
prelimmary treatments, they are boiled with 7 to 8% caustic 
soda, washed and bleached with about 10 per cent bleaphing 
powder. The colour of the resulting pulp will be light gray. 

The pulps obtained are usually about 70 per cent. Tlie , 
paper made from these rags is somewhat softer than that from. , 
the white stock. If the rags ficom chemical'treatment ttre ' ; 
fermented they make excellent gray filter paper. 

yi. Onp oOTTON BAGS. There are two dasses of old rags,- 
(i) Old clothes rejected by the middle class and rich 
people; The rage are cleaned sorted and out as in 
tailors’cuttings. The white rags may he bojl^Tyith: 

3 to i per cent soda ash bleached with 3 t(? 8 per cent 
bleaching powder. The paper made out of this, stobt' :; 
will he somewhat weaker than that from, the new ragA 
. These rags may be usefu^ litiliaed in .making filter. , 
paper for which a softer stock is required. ' . ! • ■ ' j 

. The obldraed rags may be . treated as for new odot&ed , 
rags. The paper made out of this stock may vary, in colour 
but will be weaker and softer. Blotting and filter piper .inay : 
bemadeOutof'jt;-'-' . 

( 3 ) The old oiothesrejeoted by the veiy poor: people. This. . 

stpok'[is.qpitl da^‘ ahd 't90 w^^^ mates a ■ 
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soft and ■weak paper kenoe this is an ideal stock for 
Wettings, The rags are sorted to remove -only the 
woollens, silks and aitifleial silks but not necessarily 
the coloured rags. The rags are out, dusted, clean^ 
and washed as usual and boiled with 6 to 8 per cent 
caustic soda. The pulp need not he bleached but 
coloured with pink colour and used only for blottine 
paper. ° 


Note:—Old rags either white or coloured are generaUy 
collected from streets or dust-bins and they are 
likely to carry infectious diseases, so it is better to 
spread them in the sun for some days no sooner they 
arrive at the factory before they are taken for pro¬ 
cessing. Even in the case of household old rags it is 
advantageous to take the same precaution. 


(2) SUNN-HEMP 

The old paper-makers in India used mostly sunn-hemp 
waste m tie form of old gunny bags. This should not be 
confused with the common gunny bags made out of jute 
Sunn-hemp is grown for its fibre in many parts of India. The 
fibre IS extracted from the retted stalks after the crop is 
collected. It is lustrous in appearance. There are two 
varieties known as Devgad and Jubbulpore hemp. The former 
variety is considered to he the best'. It is used in the manu- 
faotnre of textiles such as ropes, twins, gunny bags, fishing 
nets etc. Finer varieties are used to a small exteiit in cloth 

rri toeT’ for paper-making 

%thetoe or short fibrous waste in the combing process of 

Safiv ^ ■ fifing >»et8, gunny hags, ropes etc. 

Generally It IS not used m the raw state for paper-making 

^mg to high cost ofthefibre. It yields from 66 0to80n 
^Wose according to its climatic conditions of growth, nature 

portion etc. The sunu-hemp cellulose consists predominantly 
_ he more reais^t alpha cellulose, being about 93-97,o/ 

P«per-makers, was 

W S' ^ ® of preservatioii-in-the 

form of sanads, court documents, account books, - MSS etb. 



79 


The oellulose fibres are fairly thick walled with a narrow 
central hollow canal. 

The raw fibre of the old wastes consume about 80 to 90% 
of alkali. The raw material is preferably digested at 60 lbs. 
pressure for four hours using ,12 to 15% of caustic soda. The 
unused alkali from the digested liquors can be used for soaking 
the fresh charge before digestion. This would require less 
alkali in subsequent digestion. The consumption of bleaching 
powder comes to about 50%. The half stuff yields itself well 
to the bruising action of the dhenki and beater roll. By, 
manipulating the beater, suitable pulps may be produced to 
prepare different varieties of paper. With 5% concentration 
and 3 hours beating period long fibred pulps suitable for 
thinnest copying paper are produced, which can take the 
impressions of the types from the typewriter. 

With about 6 to 7% concentration and eight hours beating, 
well hydrated and bruised pulps, suitable for strong papers 
such as bond, drawing, etc., are produced. 

In India, for .hand-made paper, this is an excellent raw 
material. 

The composition of raw sunn-hemp fibre is 


Water, ... 7,7% 

Water.solubles ... 11.5% 

Mucilaginous matter ... 9.7% 

Lignin (by difference) ... 4,7% 

CeUulose ... 60.4% 


(3) LINSEED FIBRE 

Linseed is an important crop in India. In cold countries i 
the crop is grown for its fibre known as flax. The finer 
varieties are used in making linen cloth. Linen and. flax are . 
considered one of the best materials for paper-making. In 
India, the plant yields oil s^ds. The stalks are mostly burnt 
away. However, they give about 8-10% coarse fibre, which is 
usefuifor paper. . . v 

The fibre is extracted in a crude manner, hence it 
oontaiqs shivers or stalk pieces which are very diGSoult to 
remove.; If a dean fibre free from shivers is obtainable, then , 
it forin8 ,|n exoeUent material for high dass paper similar tp : ’ 
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cotton rags. The crude fibre is brittle and lignified. Partially 
cleaned linseed fibre is digested in 2% caustic soda solution 
at a pressure of 00 lbs. per aq. uioh. The actual consuniption 
of eauatio soda is 9%. The unoonsumed alkali from this.' 
digested liquors is’ used for soaking the subsequent lots of tlxe 
. fibre as in the case of sunn-hemp. 

The bleaching powder consumed is 8 to 6 per cent; 

This gives a creamy white or white pulp. The oelMose 
yields itself well to the action of the beater roll. It may bo 
beaten like sunn-hemp to produce, i^erent grades of paper. 

Linseed contains about 95% of the alpha cellulose. Hence 
Hie paper will he stronger and durable like sunii-hemp. 


IS 

8 . 2 % 
15 . 5 %: 
U.7% 
11 . 0 % 
49 . 6 % 


The composition of the crude fibre 
Water 

Water solubles 
Mucilaginous matter 
Lignin matters by difference. 

Cellulose 

(4) JUTE WASTES 
The form in which such wastes are available for pkper- 
making are old worn-out gunny bags, old cement bags, rags 
of hessian doth, waste string cuttings etc. In the case of old 
gunny ba^, stitches are cut and the doth is thrashed to 
remove adveutitions dirt like mud, broken grains or cement 
etc. They are then out into small piece of about an inch or 
two in length. The cut tags are again thrashed lightly on a ' 
sieve to loosen the fibres and to separate the dust which may 
.have found its way inside the threads and pores in the doth* 
Afterwards it js usuaHy washed so that it will be free from thi 
adhering dirt. Then it may be retted as per instructions 
(mfra) or may be boiled with 12-15% caustic soda for 6 hours 
and washed and bleached with 10% bleaching powder! Jute 
m aligno-cenulose which wiUnot be freed completely from the 
lignin material by the boiling process. Hence it would consume 
^ot of bleaching powder before it is made into white pulp 
TJuft deteriorates the quality of oeHulose. Hence only partiaBw 

bliwhed pulps should be; produced,. Such: pulps .hate a 

sjeswy ydlo^ odour. ■ 
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Since the oeUulose fibres of jute are short a]id'.7eak it 
is not used for making strong and durable paper, but is only 
used for vriting and other similar purposes. The time taken 
for beating jute into pulp is about 4 hours. By digesting jute 
waste with 8 to 10% lime at about 30 lbs. pressure, the 
resulting pulp can be used for wrapping or packing paper. 
Such pulps are not bleached. The unbleached or partially 
bleached pulp yields a stronger paper than fully bleached one. 

Composition of jute thread waste;— 


Moisture 

8.2% 

Water, solubles 

7.3% 

Mucilaginous matter ... 

9.1% 

Lignin (by difference) ... 

16.4% 

CeUulose 

68.4% 


(6) BICE STRAW 

Rice straw is an easily oonrertible raw material. The 
harder stem tops with the unripe grain or husks are out an^ 
rejected as they do not easily lend themselves to the ohemioal 
treatment and hence they "appear as hard specks in tKe pA^er.- 
The rest of the straw is chopped to about an inch pieces 
either by hand or in a grass chopper. The chopped straw is 
once thrashed on a sifve to remove any grain or small stem 
pieces and washed. It is then boiled with 16% alkali for six 
hours and washed and bleached with 8 to 10% of normal 
bleaching powder. This gives a snow or- creamy white half 
stuff. The fibres of the rice straw oeUulose being small are not 
required to be reduced to small dimensions under the action of 
the beater roll. The beatin|' operation is limited to thei' 
separation of the individual fibres by brushing and tabbing. 
For this the beater roll should not be put hard over the^ bed¬ 
plate. The straw cellulose hydrates readily and produces a 
somewhat trausluoent paper in proportion to the hydration. 
The oeUulose contains abqut 73.0% alpha ceUulose. Hence it 
is not suitable for high grade paper, but it is Useful for writing 
paper, and low-grade blotting, paper Rice-straw can also be 
converted into pulp by simply trampling and rubbing the 
treated-material in the same way as waste paper without , 
dbenki, OP beater. , 

8 , 





Rioe and wheat straw treated partially with 6 . 0 % oanstio 
soda or 10.0% lime for 3 to 4 hours in an open boiling tank and 
subsequently washed and reduced to pulp yields excellent 
straw-boards. 

The composition of the rice straw is — 

^ater ... 8.4% 

Water solubles ... H.o% 

Pectins and lignins ... 46.8% 

Cellulose ... S 4 . 8 % 

Wheat straw:— 

Water ... 9 . 40 ^ 

Water solubles ... 10 . 9 % 

Mumlaginous matter ... 47.2% 

Cellulose ... 32 . 5 % 

Note :~These results differ widely from the standard results 
for the European straws. The ceUulose percentages 
are lower than those in foreign straws which yield 
about 46% of cellulose (See " Paper-making» bv 
Cross and Sevan). 


(6) BAMBOO 

Bamboo is found in abundance in the Indian jungles. Of 
late It IS coming into prominence as a paper-making raw 
material Much work has been done on it at the Lest 
Research Institute. Dehra Dun. Very useful information can 
be found out from the publication on " Digestion of grasses 
and bamboo” by W. Raitt. On a small-scale it mayfot be 
pospble to follow the details in the book. But it is possMe to 
produce ^ghtly greyish white paper by digesting thLamboos 
twice wth caustic soda instead of Mowing the sulphate 
(properly speaking sulphide) process. The form in which it is 
used IS the old baskets and mat-makers’ shavings, old i^ts or 
new bamboos. The new bamboos should be crushed to smd 
phn ers by hammering. The inter-nodes being. piL ^d 
S % 1 reduced to small fragments which shoL bt 

brnken mto sm»II piMes of »bout.3 to 4 inohes in sisfe 



They are then once washed with water and boiled with 5% 
oaufltio soda in the open boiler for four hours. The boiled 
material is washed and any hard portions are crushed. The 
material is next digested in small quantities with 16.0% caustic 
soda at a pressure of 60 lbs. per sq. inch for 4 hours. The 
digested material is washed and lightly beaten just to loosen 
the lumps and bleached with 12.0% bleaching powder. This 
would give greyish white pulp. The pulp obtaining by this 
method is about 40.0 to 42.0%. 

In case writing paper is not to be made then the bleaching 
process is omitted. Such pulps are useful for wrapping and 
brown paper. They may be coloured with brown colour. 

The ultimate fibres of the bamboo cellulose are small and 
hence the pulps are not beaten hard and are made in 3 to 4 
hours time. 

Bamboo contains about 46.0% cellulose. 

(7) PLANTAIN STEM FIBRE 

After the fruit is taken out, plantain stems are thrown 
away or are used as a manure although as such they have very 
little value. The petioles of the stem contain too much of 
pithy matter which is troublesome in producing good quality 
paper. They should be crushed in sugarcane rollers or 
preferably be treated in some fibre-extracting device and 
washed to remove as much of the pithy matter as possible 
thereby getting cleaner fibre which should be used for paper- " ,, 
making. Each stem gives about 2 lbs. of the fibre. The yield 
of fibre depends on the variety and growth of the plantain ' 
stems. 

The cleaned fibre requires 12 per cent of caustic soda for 
boiling Md 20 to 26 per cent bleaching powder to Tnii.]rp tlie 
pulp white. One oharaoteristio of the fibre is that it hydrates 
veay readily, hence excessive beating should be avoided^ If a 
beater is used then the action of the roll should be just to 
brush out the fibres. The pulp should be made within the 
least possible time. If beaten excessively the paper is liable 
to cockle. The plantain paper appears somewhat like imitation 
parchment paper. The pulp obtainble.from the fibre is abeut 
30ito.''33jper cent. The fibre may ptefiwably be used fop 
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making craft paper In which case about &to 6 per cent 

oaustioBona may be used without any bleach. ^ ^ 

(8) SUGAROANE TOPS AND TRASH 

Sogaroaue tops and trash are the waste materials fnn 
the sugarcane farms.. While crushing the cirL T 
production of iaceerr /min 

th^ „ 

MMmpo^oathe .oglpoane f "r Se "r* 

*h. wMo toi^ the 

used for making wrapping paper. ■ ^ 

‘“■ir 

the production of superior boards 300?^ 1“* oJ^tained for 

Tbeyield of the boards is a^^^ 

treating it with*^4*^0 f Bugaroane. By 

in the^penblr or ^0% lime, either 

suitablepulpswould be obtained Sh/ ii»s-pressure, 

packing or straw boards. The 

about 60 . 0 %, y*®*** of auob pulps jg, 

4 

th. di«H ALt'tZ^.TTj^ 9 , 

required for converting 60 lbs Of+II • ■ 1®°*^” w® 
PUIPB. Per theproductiL 8ib?Jf 

oonBumed will be one unit. ®ii®rgy 

product. ^® P^ps^mlyle foTdtd^^^^ *li® ftiished 

w ydUow oohre wid .(..d wM 2 05 C ro«- of Oiina olay 

ttawdghtoftiBd^y pdp,!^™:^ on- 

■will be about 48 - 60 ^ in fim yield of the loaded boards 
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The boards produced from the digested materiais arO 
darker in colour than those produced from the open boiling 
system. Caustic soda treri luent is better than lime. 

For the production of wrapping paper the tops .or the 
trash may be treated with 8.0?^ caustic soda either in the open 
boiler or digester. The pulps should be made by the . slow 
process of beating. The fibres should be fairly long.' 

The wrappers from the sugarcane tops are better and 
stronger than those from the trash only. 

AU the above results are based on air dry materials.' 

The composition of the sugarcane tops and trash 



Top with trash 

Trash 


air dry -wt 

■ 

Moisture 

... X X 

12.0% 

Water solubles 

22.0% 

8.0% 

Alkali Solubles 

... 22.0% 

36.0% 

Cellulose 

36.2% 

28.0% 

Other matters 

... • 19.2% 

16.0% 


(9) BUL-RUSH 

Bul-rush is a weed growing in abundance in the oan^ 
areas and marshy places. It is a nuisance in those areas 
almost similar to water-hyacinth. It is variously known as 
pan-kanis, jungli bajri, panad, ramban etc. Its botanical 
name is Typha elephantina. It has so far no economic use.' 
It was tried experimentally as a paper-making material but it 
was found to be uneconomic for such use as it yields only 26.0% 
of paper. It consumes large amounts of caustic soda and 
bleaching powder. The paper produced is weak. 

However, it is a good material for , wrapping paper, and 
boards for which it is treated in the same manner as sugarcane 

trash. The yield of the pulp is slightly lesser than that’ 
from trash. 

The composition of the bul-rush;— 

Moisture ... 16.0% 

Wat^r solubles ... 6.0% 

Alkali solubles ... 38.0% 

Oelltdose . ... 29,0% 

Lignins by diff. ' ;.. ll.(j% 
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( 10 ) PAPER WASTES 

Paper-making from waste paper is simply a prooess of 
reconversion. The different processes of paper-making such as 
chemical treatments, beating and sizing etc. have already been 
performed on some raw materialB, before the original paper 
was made out of them. The use of the alkalis and soaps in 
reducing the wastes to pulp is simply to remove the aiginj . 
materials on the paper. The process of rubbing and trampliug 
is performed to separate the felted fibres from the desized 
paper. 

Paper wastes are generally of 6 kinrla ;— 

1. Book binder’s and printer’s waste paper or cuttings* 

2 . Writing paper and written wastes like letters 
examination papers’ etc. 

3. Old books and old records. 

4. Wrapping paper and similar waste. 

6 . Office correspondence. 

6 . Old newspapers. . ,j 

1. Book-binders' and printers' wastes. They are generally 
obtained as cuttings of all sorts of paper, pulp, boards, binder’s 
cloth, and all other materials used in book-binding. The waste 
contains papers made out of chemical or mechanical pulps out 
of which only the former is useful in paper-making for writing 
purposes. The latter is eliminated as it is not suitable. It 
may be used in making cover or envelope paper or for boards. 

To distinguish between the mechanical and chemical 
pulps a dilute solution of aniline sulphate or caustic soda 
solution is imed, which imparts yellow or brownish colour to 
the mechanical pulp while the chemical pulp is not coloured. 
The general physical tests are that the paper from the 
mechanical pulp is dull or grey in appearance and weak. By 
sufficient practice it will be possible to distinguish between the 
two merely by their appearance. 

The pieces of boards, cloth, pins, etc., are rejected. The 
suitable waste having been selected, is once washed to remove 
the adhering dirt and mixed with 3 to 4% soda ash dissolved 
m water,. After well mixing it is kept for .3; to 4 days. 
During this period the soda acts' upon the sizing material in 
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the paper and softens the fibres. At the end of this period 
the pulp is trampled under feet in trampling pits or is pounded 
by a wooden mallet in a pit or wooden mortar or rice pounder. 
Then it is rubbed on a floor made of rough stone or cement 
concrete till all the bits or obits are reduced to, pulp. The 
pulp is then thoroughly washed. It may afterwards be treated 
with 1 to 2% of soap and again rubbed and washed. The pulp 
may finally be bleached with one to two per cent bleaching 
powder. If the pulp is to be coloured the bleaching treatment 
should be omitted altogether. . 

2. Writing paper wastes This is generally waste such as 
letters, examination papers or exercise books, etc. Pins, stitching 
wires, threads, etc., should be removed from the paper. The 
paper should be torn to pieces. This paper contains water soluble 
ink used for writing. Hence the percentage of soda used in 
this case will be slightly more than in the previous case. For 
white paper it is advantageous to bleach the pulp with 3 to 4% 
bleaching powder. Except these slight variations the treat¬ 
ment is almost the same as in the above case. 

3, Old books and records. Such wastes’ contain printed 
or type-written matter. The old records may also be 
hand-written. 

Hooks are printed with printing inklwhioh is made of fine 
carbon or soot or mineral pigments groirnd with an oily medium. 
Carbon and some pigments have a property of being absorbed 
by the paper (cellulose) from which the absorbed carbons or 
pigments cannot be removed by any chemicals. Such wastes 
should be treated with a slightly higher proportion of soda ash 
or caustic soda (preferably the latter) to remove the oily 
matter. The proportion of caustic soda should be between 
3 to 4 ^ and that of soda ash between 5 to 6 per cent. The 
bleaching powder used should be 6 per cent. The pulps 
obtained may not be perfectly white in appearance owing to 
the absorption of the carbon or mineral pigments in more or 
less proportion as they cannot be bleached. 

It should be borne in mind that such waste being old 
may have deteriorated in quality in which case, they cannot 
make a fairly strong paper for writing purposes. Such pulps 



88 


Should advantageously be utilized for blotting paper for wbioh 
they are' well suited. 


4. Wrapping paper and similar waste.‘ This waste may 
be used for low grade envelope and cover paper. The oaustio 
soda or soda ash used should be about 3 to 6%. There is no 
necessity for bleaching the pulp. 

5. Office or private correspondence. In the days of 
scarcity of paper, such wastes can be usefully converted into 

■^aper. The letters may be typed or hand-written. The 
browiT'-op- deep gray covers are not taken for making white 
writing paper. The other wastes whether letters or covers, 
white or coloured can be used for making writing paper. They 
should be treated as for writing paper wastes. 

6 . Old newspaper or other mechanical waste paper. These 
oan only be used in making boards, in which case no chemicals 
are used. The waste is simply , soaked in water and washed 
and pulped as usual. It is not used for writing paper. 

In the case of paper wastes the general process fo|.pre^ 
paring the pulps is to soak the material in retting tanks with 
the necessary amount of the oaustio soda or soda ash solution, 
just sufficient to moisten it, for about 3 or 4 days, by which 
time the sizing is dissolved from the waste. It is then tramp¬ 
le under feet in the trampling pits and washed. The tramp¬ 
ling pits are almost semicircular or dish-shaped, the mouth 
bemg 28" in diameter and the bottom 12” deep and are cons¬ 
tructed with cement concrete or stone. The inner surface is 
kept rough as thereby the separation of the fibres is easily 
effected. ■ The trampling pits may also be carved out of stone. 


If trampling under feet is found unsuitable the pulps oai 
,^o.be prepared with a wooden pestle and mortar as-is usee 
or pounding rice, the beating mallet being somewhat heaviei 
than that used for rice. On a small scale pulps can be made 
m a stme mortar and pesUe as is used for making idly paste 
in Madras. Afterwards the pulp is rubbed on a rough flooi 
made of stone or cement concrete, till it is finally, free from 
u^uced chits or knots. After washing it may ifee'lbleaohed 
With a s^all quantiy of bleaching powder. Sometimes the 
pulp IS also given a soap treatment and washedl' Anothei 

■(/ 









Washing; near a tank 
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method of reducing the waste paper to pulp is to boil it with 
6% soda ash ot 3^ caustio soda with sufficient quantity of water 
for about half an hour or so and then to leave it overnight. 
Next day it is trampled and tubbed and washed as usual.- 
This not only facilitates the complete removal of the sizing 
material but' - also helps in making good pulp with the least 
chance of having any unreduced portion in the finally prepared 
pulp; so also this saves time. 

On a small scale instead of trampling, the waste paper 
after boiling with soda, is churned violently with a country 
butter chum till it is almost reduced to pulp. Next the water 
is squeezed out and the pulp is finafiy made in stone.pestle 
and mortar or rubbed on a chutney stone. 

(11) MULBERRY 

The Old Japanese System Oe Papeb-Making Ebom The 
Mulbebby Plant. Paper-making was introduced into Japan 
about 700 A. D. The paper is mostly made from the inner 
barks (sasori) of the mulberry plant of 6 or 7 years growth. 
The old branches of the plant are cut in winter as they are 
then considered best for paper-making. After stripping the 
leaves which are used for rearing silkworms the stalks are out 
and steamed in a boiling tank. The bark is stripped off from 
the stalks and the remaining sticks are used as fuel. The 
bark is then divided into small bundles and dried. The bundles 
are made into smaU lots of 30 to 32 lbs. each. The lots are 
then kept in a running stream or river for 24 hours for 
washing. Afterwards the inner bark is separated from the 
outer incrustation by scraping with a knife. It is again 
washed in a running stream. It is boiled in water and pressed 
to remove the sticky material. The bark is afterwards boiled 
in a lye of wood ashes or lime. It is again washed in baskets 
in running water. The sasori is then placed on a table and 
beaten with a square mallet with a rounded handle. It is 
again' washed and again pounded. Rice paste or mucUage 
from a plant called toroto ia sometimes mixed before the 
second pounding. The pulp is then heaped into balls which 
are taken as required. Paper is made from vats called 
“boats.” The paper-lifting frame consists of an inner and 
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OHAPTBB VIII 

(A) PAPER LIFTING 

Papeb TT’ff'TTNQ TTia.y bo dofiziod &s iilLO £irt of mocli&nicflilly 
co*minglmg or fabrioating or feltiug together into a oon- 
tinuous web or sheet of fabrio, the ultimate or small units 
of the cellulose fibres which have been reduced to a suitable 
condition by the process of beating and are suspended in 
water. From the above definition it will be seen that the 
quality of the paper will depend (i) upon the way in which 
the fibres are fabricated or felted together, an operation which 
depends upon the skill of the vatman. This felting is brought 
about in a maximum degree by the kagzi giving a to-and fro- 
motionto the pulp in suspension with water on the mould and 
thereby intermingling the numerous fibres with one another. 
If the pulp is taken on the frame without the v- '.cessary jerks 
or rooking movements the paper will be weaker. One of the 
conditions that make hand-made paper stronger than 
machine-made paper, is that in the former the fibres are felted 
together -by the vatman from all corners or angles, which is 
not the case with machine-made paper. (2) The other 
qualities of the fibres that are essential for good paper are 
their length and strength, and the felting power of their ulti¬ 
mate units. The nature of the paper will depend on the degree 
of the qualities possess by its component fibres; those posses¬ 
sing suitably great length and strength with good felting 
qualities making the strongest and beet kinds of paper and 
fibres poor in these qualities making the poorer kinds. (3) 
The quality of the paper also depends up on the manner in which 
the fibre is beaten to pulp. Rags, flax (linseed stalk fibre), 
hemp, sunn-hemp, rhea or China grass, Nepal paper plant, 
mudar or rai bark, fibers of the Nilgiri nettle, etc., make the 
strongest papers, while bamboo, munj grass, etc., make 
medium, and sugarcane bagasse, maize and certain grasses 
make weak papers. 

There are four paper-lifting systems (i) Indigenous system 
of the old artisan class. (2) Modern system of paper lifting. 
This is a modification of the first and the third system. (3) 
European system of the present day. (4) Nepalese or 
Chinese system sometimes followed for paper-making. 



(1) INDIGENOUS SYSTEM 

ro\ Paper-lifting vats of the old svstem 

L frames with mats of 

table sizes. (4) Two wooden boards about i’ x 3i’ and | to 

or if possible a screw press. ’ 

nrr,n^“ 6 . iUustrates the general' 

Mrangement of two paper-lifting vats as foltowed by the old 
paper-makers, a, b, o, d. is a rectangular floor or ota ™ 

In th! t ^ ^®®'= the ground 

are ^ ‘‘“‘I i represent two paper-lifting vats^ which 

are 5J feet long, 4 j feet broad at the top and about 3 i fnn 7 

deep. Their bottom is 3 feet long and li feet Lo^ 
vats are so constructed that the mde where the vatman 
almost vertical as shown at X: in +• i i “ 

tl. otta .toe. .toeeC; It 7^°^, ZT^I 
«.e eont; 

their removal. This slone bottom, facilitating 

p-lp. Ih.obietoto.^!r.tL f •‘ 1 ^ 
elmoet yertieally .traight !s eholt S 

movement of the frame in +i,= a t.., for the free 

p^g; 

sides are not sloninff +nn ^ obstruct the frame. If the 
Wider than those shown in 

be lifted from any side. The bX.e nf f? ' 

about one to twJ inches .C^^e tTfT T 

no dirty water may en^ ^ ^ 

the vats must be smooth n+i, ®rdes of 

the crevices when it might be 

*=™to. AH .to “t IT™ “ 

In the +T. . for the same reason. 

«e,.b, T“‘ “ "»«* «« 

ifeet from the side ab while 

’ While the other vat is adout 3i feet 



from the side ad and 2| feet from the side cd. The two circles 
marked 2 in the plate are cylindrical tanks or kundis about 
2 feet in diameter and l^feet deep. They serve either for 
storing the pulp or fdr mixing it with water or any colouring 
or sizing material by trampling or stirring. The vatman sits 
at places marked 3. The spaces marked 4 are for piling the 
wet sheets. They are about 4^’ long and 3 broad, sufficient 
for easily manipulating the operations of couching the wet 
sheets in layers and pressing them to squeeze out water from 
them. 

A1 A represents a sectional diagram of the vats througii 
positions marked by a broken line shown in the plan from A1 
to A. The dotted rectangles in the plan at 1 show the battam 
and the dotted slant lines show the corners of the vats, which 
should be rounded; the double rectangles show the tops of the 
vats, which are in the level with the ota, but which should be 
brimmed by about 1 or 2 inches above the level of the ota 
or floor. In the sectional drawing, the portion shown by the 
hatched lines represents the floor above the ground. The vats 
are shown sunk below the ground level. This arrangement of 
the vats is only useful for lifting paper from a sitting position 
according to old kagzi s]l;yle. 

CoHSTBUOmON OB PAPHE-LlTinJG BEAMl AND MAT. The 
mat is first constructed as illustrated in Chapter Xm on 
mat-making. In making the mat the following points are 
taken into consideration, namely, the size of the paper the 
shrinkage in the sheet ij^ drying, the rough edges required to 
be • cut and the si^ of the round and fiat wooden bars which 
form the deckle on the mat on wioh pulp is taken for sheet 
formation. Thus the size of the mat wrEffl "bei-'Lengthsa 
Length of the paper-1-2” for the shrinkage and outting-bS” for 
stitching the twO' round bars at the ends and for makiug the 
zum on the wet sheet. Preadth of the mat along the stalk 
line will be equal to the breadth of the paper -I-2” for shrin¬ 
kage and outtiQg-i-2^" for placing the two side-rectangular 
bars each IJ” in width. In the case of small size paper the 
mar^n for cutting should be 1” to di" instead' of 2”. -The 
deckle'bars may be 1” instead of li”. The ends of the mat 
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along the stalk lines aie stitched to two round bars 3/4” thick 
and of suitable length, which is equal to the breadth of the 
mat. The stitches are shown at C, C-1, C-2 etc. Fig, 7. In 
the construction of the frame, its width is equal to the 
width of the mat along the grass stalk line, while the length 
of the frame along the rib lines is made four to five inohes 
longer than the length of the mat. In considering the size of 
the mat and the frame for the convenience of desoription the 
side along the hair line at right angles to the stalk line is taken 
as the len^h and the side along the grass stalk line is conside¬ 
red as the breadth or the width of the mat irrespective of the 
actual length and breadth of the mat or the paper to be pro¬ 
duced on such mat as sometimes the width of the mat may be 
greater than its length. The construction of the frame will be 
apparent from Fig. 7. There is an outer frame e, e^, d, d^ 
constructed with wooden battens of IJ” width in thickness 
and of appropriate lengths. The battens d and project 
outside the frame by an inch at each side, as shown in the 
figure, X, X X 2 etc., are several wooden ribs fixed into the 
frame at an equal distance of about 2” from one an other, the 
firsti and the last one being nearer to the frame at a distance 
of fromi inside. The ribs are fixed in such way that their 
two opposite corners are in level with the face of the frame. 
The two wooden bars E, E^. (3 in Fig’ 7) are |” thick IJ” 
broad and of such a length that when they are placed on the 
mat between the round bars they remain tight against them. 
As an illustration, let us consider the sizes of the mat. 
frame and 2 loose bars for a double fpols-cap size paper 27” x 
17”. The mat and the frame may be constructed both ways, 
the'grass stalks lying either along the length or the breadth 
of the paper. In the former case the breadth of the mat will 
be 31j” (27”+2" for shrinkage and cutting +2^’ for the two 
flat bars forming the deckle) while the length of the mat will 
be 22” (17”H-2” for shrinkage and cutting +3” for stit-' 
ching the roundlbars). The size of the frame will be 31i” in 
breadth, the frame ends of the battens projecting by I” more 
on each side (See d, d’ in Fig. 7) and 27” (22”+6”) in length 
along the rib line. The number of the ribs will be 10 or 11. 
The two| loose [side battens forming the decide on the mat 
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wiU be about 19to 20”xU”xS” thick. la the latter oaee 
the size of the mat will be 21|” (17”+2”+2i”) along the 
hair stalk line and 32” (27+"2”+3”) along the 
line. Consequently the size of the frame will be 21J” with 1” 
projections on each side as at d, d’and 37*’(32”+2J”) along 
the rib line. The'number of the ribs will be 6. The size of 
the Ibose bars will be 29^” to 30” k IJ” x |”. 

The measurements of the frame are taken from outside. 

, By following those principles carefully the frames 
and the mats can be made for paper of any size. It must 
also, be noted that the stalk lines of any mat are at right 
angles to the ribs, of the frame, the hair lines being parallel 
to them. 


The following are the sizes of the different finished 
papers 


Kind of Paper 

Size of the finished .Paper,. 
in inches ' 

^ foolscap 


1 foolscap 

IT X 13§ 

2 foolscap 

27 X 17 

4 foolscap 

34^ X 27 

Single letter-head 

Hi X 9 

Shahistekhani 

28 X 21 

Bahadurkhani 

38 X 31 ' i: 

Demy 

^2i X 17| 

Royal 

26 X 20 

Double crown 

30 Xi20 

Imperial 

30 X 22 

Pbbpabation bob 

PAPBB-LirTnro. Pulp havine been 


prepared in sufficient quantity for the vat, is first put into a 
circular kundi or cistern (see 2 in Fig. 6) in which some water 
is poured'-had the pulp trodden under feet. This is then 
poured into the paper-lifting vat which has been previously 
filled dmost to the- brim with pure and' clean water. ,If the 
water is not clean it should be‘ strained through oloth. The 
pulp is now stirred with a bamboo stick-for a suffloiently long 
time to distribute it uniformly, breaking any lumps and 
separating the individual fibres. The quantity oil oohijeu- 
7 
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tration of the dry pulp in the water, should he between 1 ta 
2 %. The mixture should be sufficiently thin forpipper lifting ' 
of the paper. After vigorous stirring, the pulp is allowed to 
settle at the bottom for some time. 

; Vatman’s Operation—Old System. Next the process,of, 
paper-lifting commences. The vatman sits 'ilat a place 
(marked 3 in ]?ig. 6). facing the vat and; places .two bamboor 
sticks B and Bi across its length and breath .and at,, right 
angles to each other. (See their respective positions over one 
of the vats. Note also that the bamboo Bi is placed'over the 
bamboo B.) Next he takes the frame and places it in’ suoH-^ 
a way that the horizontal side di (Pig. 7) rests on the ridged' 
brim of the vat in front of him while the other side d rests oii' 
the bamboo B^-(Pig. 6). 

Be then places the mat on the frame in' such a way ^ that 
the grass stalks are at right angles to the ribs of the frame, 
the horse hair or chain lines being parallel to them. He then 
takes the two wooden bars and stirs the water in the vat just 
to bring some of the pulp to the surface. The bars are now 
quickly placed on the mat in such a way that with the round 
bars they form a rectangular shallow basin or deckle in which 
the pulp is taken to form the sheet. 

Afterwards he raises the frame from the opposite side and 
quickly removes the bamboo B^ and places it asjldej so that it 
may not obstruct the operation of lifting paper^ The yaljman 
next holds the frame in his hands in such a way that his 
thumbs and fore fingers press against the two loose reotan^lar 
bars while the rest of the fingers press the frame from 
underneath. 

Ne.xt he dips the frame almost vertically intq the vat and 
turning it horizontally in his hands, takes somp of the. pulp; ’ 
on the inat and b^s it .to the surface of thpr.^'wter,,,and. ^ 
immediately begins to level it on the mat ,by ahakingit ®nd- 
fro. Any excess pulp is allowed to flow, .away,"frqm. the," 
opposite side of the.frame. This requires ■ judgmept Qn,th.9.,. 
p^ .of jjfle vatman. li^ile the water is draining, away .from 
tbppulphe,gives to and fro vib^a%g motions, .,to. thp frame. ’ 
At,same- time the two tlihiabs gently, ^st’ijke.agaipflt ..the 


V 















09 


two loose rectangular pattis. This vibrating of the frame is 
done from all sides or direffltions. This helps to felt or 
intertwine the individual fibres in tlm pulp, making the paper 
strong. He then carefully lowers the frame in its hdruont^ 
position just a little into the water and floats the pulp layer 
on the mat from all sides, and by giving slight jar iring 
motion here and there adjusts the uniform thickness of the 
paper layer. If he wants a thicker paper’hd then repeats "the 
process of, taking out .another layer of pulp over the. first'one 
and all the subsequent operations of vibrating are done as before.; 
This is , , called double layering , of pulp, or in the vatman's 
ternunplogy. “Do .panika kagaz.” This double layering gives 
additional strength, to the paper. This system is also followed 
in case the quantity of the pulp in the vat is less, thereby 
making the sheet of the required thickness. 

Afterwards he raises the foame, and resting it on the brim 
of, the,, vat ,, quickly replaces the bamboo ,B, in its original 
position, and pl^pcs the opposite side of the frame resting on. 
this bamboo,., The two loose rectangular pattis are then 
removed and the wet sheet is given a fold called “ zum ’’ from 
the opposite side by turning the mat by about 1/4 of an inch and 
pressing it.witfi the x ound bar. This facilitates the easy separa¬ 
tion of, the wet sheet from the mat. He then raises the mat mth 
the pulp layer on, from the side in front of him with his right 
hand, and holding the opposite or zum side with the left hand 
couches the wet sheeit on a piece of cloth or an old mat over a 
wooden board. The sheets are generally piled at the vatman’s' 
right hand. (See 4 in Fig. 6.) After couching the tiret^ sbe^ti he 
squeezies out 'some Water from the sheet by lightly pressing the 
mat with his hands and then detaches it frordthe wet sheet by 
raising it quiokly from the zum side without injuring the sheeti: 
If at some place it is found' dififioult to . separate the layer i Of. 
wet paper from' the mat, he replaces it over the layer , and . 
sprinkles some water over it at that portion and again tries toj 
squeeze put. ^,of - the ■w^ter, hymoving, his .hS’^ld PySf i'll?' 
rouad about-the .nomseparatiiig iportipn,; and .agahi raises it tp., 
separate the paper layer. . 

After thus placing the wet paper on thewoofien boai;^ 
the vatmanr replaoes- the, frame, andjthe mat. over thp vat, 
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before aud repeats the operation of paper-lifting and‘ couches 
this second paper layer over the first one. Sometimes a piece 
of doth of sufficient lerigth is placed between the two wet 
sheets .of jpaper,' i . 


,,The performance of lifting the sheets fron^ the pulp 
theyat and couching them on. the wpoden board is a dexteroap 
one, ,tahihg ,only one to 1J minutes on an f- ^ ’ ' ‘ 


' The vatiman must be skilled^ Not only must he lift a 
sheet in about 1 to 8J- minutes, but he must have suffioieht 
judgment in taking the piilp over the mat to produce a . 
uniformly even paper of the desired thickness. The skill is> 
acquired by practice and constant observation. ■ 

When a sufficient number of sheets generally 120 oil 240 
are piled one over the other, a j^iece of cloth'is put' over them. 
Slid then a wooden board of sufficient dimensions is gently 
placed on top of it. Some of the water is squeezed out'by 
pressing the upper board slowly with the hknds and as the 
water is squeezed out some stones are placed one after the 
other'at intervals and thus moat of the water is Removed from 
the paper. This pressing of the paper for squeezing out 
water either^ by bah'd or with stones must’ not b^''''SUddeii by 
pUttihg' the human or stone weights all at once, but mh4t be 
gradual as otherwise it will injure the papbr. ' • • 

Nest the paper is separated gently sheet .by sheet, talung 
it is not broken and pasted or struck on the wall for 
dryii^ .]hy moians of a soft brush. ' , , 

- ■If a xumal; or, piece of cloth is placed between-, eaoh .wet 
sheet df paper, the paper layer together, with thO’ rumafis 
stuck on the wall with a soft brush, the paper sticking' to.the 
wall^aud: the. doth forming the- ,outer . cover.. The cioth,i&! 
removed after it is somewhat dry, ‘leaving the paper on the 
wall, till it is completely dry. •’ . . 

^ - ^jiapef should be plaitefed 

with lime-mbitar and must have a perfectly smooth sutface 
as otherwise the wet^ sheet may get holes or the sheet may 
not properly stick to it. Experience has shown that cement 
^ jdastered walls are not weU'smited for drying the'wet'.sheets; 



Sometjmes they stick Lar^ over such , surface eyen jjifter 
drying and they cannot bis separated without tearing thpin. 
This is especially so when the pulps are sized with rosin, or 
pulps are long fibred. , , 

If a screw , press of suitable size is available, then the 
wet sheets should be pressed in it toiremove most of the water. 
The sheets are then separated from the cloth and repiled ..into 
a regular heap without any piece of cloth between them. 
This heap is gently squeezed a second time in the press to 
remove more water from it. The wet, sheets thus freed frohi 
most of the water are separated and dried on ropes or pieces 
of smooth bamboo. In order to save space 2 or 3 sheets 
which are previously separated from one another inay be hung 
on the ropes or bamboos. This does away with the necessity 
of having a smooth wall. 

The dried 'paper is then collected and lightly rubbed 
with a rough stone such as pumice stone or a piece of unglazed 
tile to remove any knots or raw fibres etc., from the surface. - 
(2) MoDUBN system OT PAPEB-UimNG 
In modern , practice the sheet is made by the vatman 
..standing in front of the vat as agsiast the old system of 
sittipg iby it/< side, j The apparatus required are (1) a wooden 
or cement vat, (2) a moving table, (3) an ordinary table, (4) a 
tpwpl horse,; (6) paper making frames,. (6), pieces' of. cBth 
or felts, (7);,(bamboo, or wooden/; fiticks, (8) couching boards, 
(9), atione weights as in old system,or a screw, press, 

j vat’TOQm arrci'figements. (See Fig, 8, ,9—Plate .Oj.Tho 
,, yat .y rejpiyes the pulp from which the sheets are to be made. 
It ia, constructed .either. of .-.'^ood or cement concrete.. It is 
4|^’ X 3 J’at the top and 3/, vertically deep. The two long, sides, 
immediately in front of and opposite the vatman V, slope 
equally towards '^the base by bu each side, the other two 
sides being vertically straight. Thus the base of the vat is 4^’ 
■’X 2J'.' In case of the wooden vat, the planks should be 1” 
thick. The planks are’ joined together by tongue and .gorave 
method. The joints should be filled either with zinc, paint, 
wet pulp or plantain fibre to make them water-tight. The 
corners should be rdilndeii to prevent lodgment of pulp. Thick 
wooden battens are screwed outside the top of the;;.vat jbo h&ve 



a broad siirface; Battens 3’ long i|” square are scireW 
the vat at a distanoeof about 2” from the upper ed^es 

of the longer sides of the vat. These serve as rests tor one side 
of the paper-lifting, mould. A Wooden or bamboo 'stibli S 
rests freely on the top of the vat and serves as rest for the 
other side of the mould. An ordinary table T, at the vatmau’a 
left h^d side receives the frame from the couoher 0 after 
couching the paper. The wheeled table T 3j’ X 3’ X 3’ hi^t 
lies at the right hand aide of the oouoher C, while the towel 
horse H reets bn his left. 


Shiet -formation. The men required are (i) vatihan 
V (Fig. 9) who mahes' the sheets, the couoher 0 who assists 
the vatman In spreading the cloth over the wet sheet on the 
frame and couches the sheet on the couching board B, and 2 
assistants who press and dry the sheets. 


. Procedure. The vat is Med about three-fourths with 
water and the necessary amount of the pulp is poured in and 
the final volume of the liquid is, made with more water, 
Gederally the vat is filled 3” to 4” from the top. * Tte con- 
oOntration of the pulpln the vat is generally 1 to 2 per dbnt. 
The vat desoribed in' this book holds from'26 to 26'lbs''6f ' the 
’ ppip!-. The pulp'is then stirred with a bamboo stick "So that 
the fibres move'ffeely without any lumps. It is' theh alloVed 
to settle at the bottom. The paper-lifting ihbtildB used-'in this 
system are either the old 't^e frames with’grass 'mats er 
moulds laid with wire cloth with corresponding ' deckles or 
moulds laid with laid .brbhze wire. In th’e 'fifs't case two 
grass mats to each frame' 'and in ' the other two, olashs two 
similar frames to each deckle are used. *' 


' ■''•0 .•■■■ ■ ■ li !s V.’i 

GonetrucUon of the wireigauze mouU and the deckle. ■ The 
frame and'the deckle' are of the same size: and .are.iso con- 
■strticted that the wet sheet formed .inside the deckle,on- ;the 
frame'.is greater by 2” each in length arid width of the i papei 
:to allowvfor,.the shrinkage and cutting the sheeti into ..proper 
'"Size. The frame.and the deckle-are made of seasoned .te||k 
wood or mahogany battena|'f thick and l'’;to 'll”;broad, tmd, 
"Of suitable'lengths. -The'frameris fastened. with.ribs 
horizontally and vertically, somewhat simUar in appearmi^^i 





Plate 6.—Modern paper lifting and conohing 















to the deckle frame illustrated at B in Fig. 12. These ribs 
are not in level with the face of the mould on which the gauze 
is laid, but are at a distance of a quarter of an inch from it. 
Wove wire cloth of 40 meshes to an inch is laid tight over 
the frame.. In the shorter sides of the frame small holes 
are drilled exactly in the centre. These serve as slots to the 
pins riveted into the deckle at the corresponding places. These 
hold the deckle on the frame in its proper position. 

Everything being ready the atotual operation of paper¬ 
lifting begins'. The vatman takes the paper-lifting frame and' 
adjusts the dekole on it while it rests on one of the tettpui 
stays X and bamboo sticks S. The vatman now raisss the 
frame with the deckle on, by the side opposite to him, with 
his right hand and pushes the stick S back with his left hand, 
or he holds the frame in the middle with his hands and raises 
it and just before dipping it into the vat pushes the stick 
Shack so as not to obstruct the movements of the fraine 
while making the sheet. Then, he stirs the surface of,; 
the water gently with backward and forward mbvoments; 
of the frame and just bring to the surface, the requisite' 
amount of the pulp. He then dips the mould, almost ..verti-; 
catty and by a dexterous performance turns it almost in 
an horizontal position taking some pulp on it aud brings it 
to the Surface. If the pulp is in excess of the requirements' 
the vatman allows the excess pulp to flow away from the, 
opposite end by a slight tilting motion. The mould all the ' 
while almost floots on the surface. The vatman then shakes i 
the mould to and fro, horizontatty and vertically, thOTSby 
levelling the'pulp on the- mould to unifrom thidkuess. 
During this shaking he gives rapid strokes to the deckle or 
wooden battens in case of the old frames. These set vibrations 
in the pulp while the water drains away fromi the fluid pulp. 
The result is that the fibres are well felted from aU directions, : 
While the water drains aways the pulp assumes a peculiar 
appearance on the frame. It . will also be noticed that the 
water from the mid-portion drains awa^ lest. AftOT most of 
the water has passed away the vatman raises the mould up¬ 
ward and resting one of the sides on the batten stay-X in the 
vat quickly draws the bamboo towards him and causes the 










Fig, No. 
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other end of'the frame to rest over {f nr * 

l«mbootowMds ti.6 TOtman for rostim, 

f tt.loft overiar^tag o. o„o oS 
' coucher next snatoliea a piece of oln+fi frn + 1 . 
and holds it firmlvb^ Ar! Wh 

to the vatman who grasps thronro 
The vatman and 'the oorh 

orer the wet sheet Ponirframe r^t\f 

Fig. 9). The yatman neSleX .!« 7®* drawing in 

manner as to leave no rf, ^ ? f “ a 

cloth. The coueher c ZtToMstb 

frames in the middle .^tfttfb ^ sides of the 

with the cdothon veHt oIli 

table T. Pi^e S srnilVT w? the wheeled 

" ‘>ther on the board bef^e oonohtag thTfirT^^ f T ' 

wise the first few sheets a;e spoilt S tf ^®t sheet, other- 
the frame with the oloth and operation 

oouohed on the table and pressed linh+l , “ oarefuUy 

• drains away some more wLr from^ couoher. .This 
order to separate the sheet he raises in 

m front of him, the opposite side r ! i^o.side 

laying the oloth witKhe wet .f ^ thereby 

boaidB. 'otne wet sheet on, over the'oonohin^ 

seizes anoth^ mod^M ®“' ^athiam 

from a previous operation aS*^nntaln\?^^ '^® 
right hand side and proceeds to mnlr ^ deckle lying op his 
The couoher lays the sheet tn another sheet as beifore. 

, OB,. Th^ "loa •« tie tat 

on the couching board Inth' ^ I’ctween the two sheets 
over the other® IteSed ^Kr^^ PUod one 

sheets. When 120 sheets am /*®®® ®^ ®^dth in between the 

"Fost-- This post ttrLsTd “ ®^«®d a 

weight or in a screw prlTto / “ 

wet sheets. The ,2'a^^tL^ ^^®*®®®® ^aterfrom the 

the doth on and stick them on\r^^’^‘i!® *^® ®^®®*® ^>*1^ 

-®-ies between the w. and treiri^^^^ 
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for the sate of odnyehience small posts of 30 sheets are 
prestod to squeeze out the water. 

When the sheets are'partially dried, the pieces of cloth are 
removed and sent to the towel horse H for re-use. The partially 
dried sheets are taken away from the wall and dried on the 
ropes. During this drying the paper shrinks somewhat. 

Every time a sheet is formed the concentration of the 
pulp in the yat becomes less and less. Hence at suitable 
inteiVals fresh pulp is poured into the vat and stirred 
as before. . 

The work of the vatman and oouoher must be in tune for 
’ good efficiency. In this system an average vatman is able to 
mnlre ahoflt'600 sheets during eight hours, (the actual working 
hours at the vat being six) while a skilled vatman is able to 
make more than 100 sheets per hour. The quantity of well 
made sheets in a fixed time also depends upon the quaUty of 
the pulp, whether wet, beaten or free. In the former case the 
number^ of. sheets made are less. In the old system the 
number of sheets made are only 240 in 8 hours. . Moreover the 
vatman in the old system has constantly to sit at the vat in 
an 'awktvard position causing strain on his chest and at each 
■ kheeb iformation-he has to bend at the vat and change his 
position in couching the sheets. All • these - troubles .are 
. avoided in the modern system. Paper can also be made 
from this vat according to the old style of sheet-lifting 
and couching by standing at the vat.. 

(3) Ettropbait System 6e PAPHB-LiimNO. 

■ The' general construction of the vats is sunilar to that 
" described hi the ''modern system except that they are more 
flpabibus. The aizO' of'thO “vats is 6’ square at the top attdi4’ 
aSep. ^^They are- aonstruoted either of stone slabs, or wood 
lined with copper sheet from inside. ■* . . 

■ ' The paper-making moulds are more elaborate in construc¬ 
tion.: The.&ame is constructed, of seasoned mahogany wood. 
-Thin V shaped ribs made of oak wood are fastened to the 
longer sides pf the "frame ..at a distance of 1’ to IJ- 
from each other,, corresponding to the chain lines of laid wires 

■ on. the mould; ■the sharp.er edges being in level with tho upper 
surface, and the broader,edges towards the bottom, fThe 
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the shorter Bides oftheframe^ Then fchn "^iShtinto 

fixed, on the mould., There are two systemr^'^f coverings are 
mould; one is oalled the “laid" and thf 

, system. The laid covering ^ 

vater-marks in the paper fa with the grass mat T, 
wove system no auoh water-marks are Sh T ^ 

For laid Wire mould and the dT^" in^ 

in«h.«J..g .( Sg'Zm rr * *” ■<’ 

ir aprt , 0 1“ 

serves as a support to fine,. i»-.i ‘J-®s baokiag 

thinner wires (24 or .6 gauge). wlTsTthe?''’’' is made of 

are 22 to 24 in number per ini Th^ 

eqnd distance apart oorlsponding to thr ^ 

atitoh lines in the supporting back covering Whe' 

coverings are made the course 

over the ribs. Thin but hard ' ■ first placed 

stitchbd lines of this covering ovTwh’T along'the 

is laid. The two «.verin"s®Xthfl‘^^^^^ 
betweep them, are finally stitched with thliJ”'^ ■ 
asthm;as hair. The stitched » i- “i*® with wires 
, and upper edge of the ribs must no j ooverings 

This final stLh wil l 

what »«=dledoto linj rri!““ ri-* Ii^;-produ» 
ohm lines ” in the sheet T},«c ^ ^ H tfie 

and hair lines in the, old mat. .. ® to th^;^g^sfl 

(40 to 60 No.) are used theZZ '^ “fi a finer wire-doth 
They are stitched to the riba at /I former. 

apart. No water-marks of theVl *°‘i" 

m this system as in the laid system. ‘ThT“f T 

,'. .'fi^ trade mark's in 
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letters or designs are stitohed or soldered over the top oover- 
ings in both the systems to produce the desired water-mark. 

The edges of the ooverings either laid or wove are secured 
on the frame by small strips of copper sheet riveted with 
copper rivets on all the four sides. The laid or wove ooverings 
are made of bronze or copper. The deckle corresponds to the 
mould in size being somewhat broader and rounded at the top 
with a peculiar shape (See fig. 11). There is a, grove inside the 
deckle on all four sidas at the corresponding position of the 
copper strips used to secure the coverings. These strips lie 
inside the grove of the deckle when it is adjusted to the frame. 
The inner size of the deckle corresponds with the size of the 
sheet to be made,' allowance being made for the shrinkage 
of the paper which is about to afoot. All the corners of 
the frame and the deckle are secured by metal strips. 

' The pulp is supplied to the vat from a storage tank 
known as stuff chest which is situated at a higher level. The 
pulp first goes to a bucket pump from which ,it is lifted to the 
strainer to remove knots, before it finally enifers into the vat. 

The system is so arranged that the pulp in the vat is 
always at the same level and concentration. The settling of 
the pliip at the bottom of the vat is prevented by a stirring 
devise called a hog. This hog moves at a very slow speed. 
The operators at the vat are three in number. 1. Vatman; 2. 
Coucher, 3. Layman. -The vatman makes the sheets in almost 
the same manner as in the other systems with this difference 
that he does hot float the mould on the surface of the water 
after taking the pulp on it but raises it above the vat before 
giving: shakes* So also instead of oottou cloth, speoial felts 
are used to couch , the sheets. They are not spread over the 
wet slieet but on the oouchir^ board over the- table. The 
vatrnan only inakes the sheets. The coucher spreads the felts 
On the, couching board and couches the wet sheets on them. 

' The felts give a- better finish to the paper. When a 
post of 120 sheets is-made it is pressed in an hydraulio press 
with considerable pressurse which removes a large portion of 
the water. The post is then removed from the press and 
the sheets are separated from the felts and again piled in a 
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heap., This is again subjected to hydraulic pressure 
further removes more water. The sheets ara theT.’ 

snd re-urraiiged aod a^ain pteased. Thb 
JIJ a™ tedaie to flia papar.. ma TOrbnan wlo ilSr 

% iiaaisJfron tha, fdta and la-airaagea, tiarn ia oSS^' 
Uyp, Tha siaat. ara thaa i„.g „„ Z „p^ 

IB known as, loft-di-ying. The drying room is 
at cpnstanfe temperature and humidity. During this ' ^' 

*i»P*par, htobka wMah ia„aaas: ita atraS ItoS 
, la alwaya dried at a low temperature in order' ti' 
ret^ its strength. . The finished’ paper is not out bnf ! ' 
deckle-edge is preserved. • 

The vatman is a skilled operator. He is piimTi o' + • 
mg of . several, years before he is ponsidered fit fortheToh 

Sn i ! V® Of tte same thickness. He is'' 

able to make at, least 2 reams, of paper per day rPor 

drt^ refer tq aectiod 2 of Manufacture of Pdp and PaS'« ' 
Vol. 6j pubhshed by Mo, Graw^Biili Book Oq.) ' ^ ' 

(4) OLD NEPALESE OE CHINESE SYSTEM ' 

‘ 0®^ PAPER-LIETING 

bafo^Sm^p ^1“’ fn" ■=«»"“ 'i«bad. 

..^«nt of thapnip > pm^J, .n. tt’^d ‘m. 
rectangluar ,hut,are .shallower than titnma a 7®'^®'^*®'' 
Ilawiaimy ba mada L .SiS.* Z dT^ 
somewhat deener. ' - hs-deoklBii should tbo 




on, is partidly s^ptS ihtd thTvirt “ f ® 

of the pulp previouslv dibitpH' •+! amouht 

d.b.ldLS^tIy“°“ to ? w ” PObfed on tha 

batadthraojdimittlia ^nra. B *«■ 

yat. Iftdoipg*,g^traaiiL^ 

oreated under the mould This no ^ o>^g:to-the vacuum 

Dta shSay ■‘"i 

mould is raised. The otw 7 ' after the. 

.t»„,m..ha toman., dSd 

ttt .thisi syatem.littijsf 
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possible to wake sheets of even thickness and weights by 
adjusting the quantities of the pulps added to the mould. 

But this method is not convenient as it is laborious and. 
wojild mostly be useful for thicker varieties of paper. Besses 
it would require considerable practice iu uniformly distributing 
the pxdp over the mould. 

This method was followed in old days in Nepal, China 
and Japan. 

(B) SHEET DRYING 

{1) Drying on the waits. This is the simplest and most 
oonvehient method of drying the wet sheets. The' walla 
whether they are iu brick or in mud an^ stone are plastered 
with ^ inth coating of lime mortar. The surface is made 
emooth by rubbing with a trovel or a piece of wooden board. 
The wet' sheets with or without the cloth on as the case may 
he are stuck on the wall, in the latter case with a grass brush 
or in the former case by pressing it against the walls with 
hands. The pieces of doth are removed when the sheets 
are semi-dry and are re-used. This economises cloth. The 
sheets after drying are detached from the walls. , 

In this system the sheets remain flat and after they are 
dried, no difficulty is experienced while glazingi 

if the waU surface is not sufficient then the sheets may 
be removed in a semi-dry condition and put on bamboos or 
thick ro'pes to complete the dfi^ng process.- The paper will 
somewhat shrink which is an advantage as it increases its’ 
strength. (2) Drying on ropes or bamboos -.—The best method 
of drypmg hand-ma^e rag paper such, as bond, - drawing etc., 
is topressthe wet sheets in a powerful screw press. The. 
sheets aireitiien separated from the dothes and again pressed^ 
They are again separated'from one another and' re-arranged 
in such a mariner that their respective order in the pile ra 
changed every time before pressing. This is repeated a bn 
4 times; .tih all the sheets .have a uniform .texture and are 
almo^ dry-to. touch.,, .The sheets are then ;separat,ed. and 
put on the ropes for drying. In order that they may, not. 
dry unevenly resulting in cockling, they are dried—en^^pes 
in a pile of 6 or 6 sheets so that they dry slowly. The adk|n- 



tages in this Bysteni are that the eheots have a tinifrom texture 
and being well pressed the bulk of the paper is reduced 
making it more denae^and compact and besides it gets natural 
shrinkage. All these contribute to increase the strength 
feel and texture of the paper. The other [methods are (3) the 
ends of the clothes with the wet sheets on, are tied to bamboo 
frames. On drying the sheets; are separated from the clothes. 
(4) Or the sheets are stuck on the galvanized iron sheets , in 
frames instead of the w alla . 


In this last case; sometimes the colour from the coloured 
papers is reduced with blistered appearance on the surface 
of the sheets. But, after their use for sometime , they do 
not show this phenomenon i which is due to the action of zinc 
on colours. 


In hand-made paper no artificial means are used in drying 

the sheets but they are allowed to dry in a natural way at low 
temperatures. .j' ww 


(C) WATER-MAEKING 

If a sheet of paper made on a grass mat is held against 
the light, it will be seen that there are transparent lines in 
the horizontal and vertical direotiods corresponding to the 
grass and hair lines in the mat. These transparent lines are 
produced by the difference in the thickness of the pulps on 
the mat at the corresponding places of the grass and hair, In 
order to get an exact idea, of the manner in which they ooour ■ 
we have to consider the condition of the under surface of the 
wet sheets immediately in contact with the grass mat in the 
process of paper-lifting. When the water drains away from 
the pulp on the mould the upper surface of the wet sheet; is ■ 
quite plain aixd even, but the under surface ianot so plain i 
or even. If the grass mat with the wet sheet on it, is out ' 
across as at A B {Big. lO) and held in eye-level it will have 
the appearance as shown at I (Gross section on A B ^ 
magnified). 
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l.Pui.P..T/\KEN ON THE GRASS MAT. 

--—---^ ^ 

GRASS ends^^^s^^ti^Qn^ 
B X Y A.B.MACNIFIED ./1 

V/ET L AYER ON GRASS MA^ 



GRASS MAT 


COUCHED sheet QNTHE CLOtrt . 


fPig. 10 

The grass psjrt is shown by concentric circles. The 
condition of the pulp on the mat is shown at 2. It will 
be noticed that the thickness of the pulp at X is lesser 
than that at Y. Note also that [the upper line representing 
the upper furface of the sheet is plain. The proas section of 
the couched sheet is shown at 3, In couching the shpet tfie 
upper surface of the wet sheet lies on, the cloth wjth the 
former under surface (which is corrugated) now lying upwards. 
When the sheet is pressed and dried, it shows transparent 
line at X. The portion at Y being thicker than at X remains 
opaque. It will be thus seen that the translucent or tfans- 
pareut water-marks are caused by the difference in the 
thipkness of the pulps in the sheet. 

Form this it will be clear that in order to produce a parti¬ 
cular water-mark in the sheet a corresponding raised design 
is required to. be stitched of soldered on a mould, so that the-' 
pulp at the Corresponding place will be thinner appearing as 
water-mark in the paper. The simplest ’ line water-mark is ’ 
made by stitching a thin wire design or letters on the mould. 
(See Fig. 11) F-ngb-sb type moulds either laid or wove alb well 
suited for good'water-marks. 

In the illustration a water-mark “ Poona Bond ” with the 
map of India is shown byjwhite portion) in the paper (4)i In 
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order te produce this mark a reverse design of the letters and 
the map is stitched on the English style" laid mould as at (1), 
The deckle is shown at 2. The mould with the design of the 
water-mark on and the deckle in position is shown at 3. 
' The corresponding water-work in the sheet is shown by white 
portion at 4. ' 

i When the water-mark design is made on a laid m'duld, the 
igarks of the wire and chain line together .with the particular 
design appears in the paper as water-marks. 

Designs of water-marks can also be stitched or soldered 
on a wove or wire gauze mould. Paper made on snoh mould 
will only show the water-mark of the design there being no 
chain or wii’e lines in the sheet. However if the wires of the 
gauze are hard and thick and pores are big then they will 
appear as squares in the paper. 

If a broader or thicker water-mark is required in the 
paper, the corresponding design is out from a thin copper or 
silver plate and carefully soldered on the mould. ■ 

Light and shade water-marks are produced in the paper 
by pressmg a corresponding design in the wire cloth by means 
of a die in which the design is engraved. 

The water-marks have been used as distinguishing trade 
marks by the different manufacturers from the ancient times 

to this present day. They had been useful in detecting frauds 
or forgeries. 


The different names for the different papers have theii 
origin in the ancient water-marks, e.g. foolscap paper derivee 
its name from the ancient water-mark of a cap with bells 
worn by fools or jokers who were common in the old aristocra¬ 
tic families of England. Similarly pot-paper has its origin ir 
the pot or. jug as water-mark. Post-paper derives its name 
rom^the water-mark of the postman’s horn in the earliei 
periods of paper-makjng. The production of water-mark 
m a sh^et of European origin and dates as far back as the 

-- water. 



a man First i iii sheet is couebed on the tale, then 
designs either in letters, dowers, lesTOseto., pteTionsly ent 
from thin eolonred paper aie placed orer the wet sheet, 
jlnother wet sheet withont piece of doth, is then oonched ower 
tiiiB withont distnrbing the amngeients of the designs. After 
pressing, the sheets look as one with the eolonred design in ii 

Another method is, instead of ont designs &oni coloured 
paper, templates ate ent in appropriate designs which eerre'as 
deckles on a smell frame. The; ate dipped in eolonred pulps 
as in pape^Ufting and the templates are removed and the 
designs in the coloured pulp is couched on the wet sheet over 
whi^ another sheet is oonched as before and pressed. 





















3. MOULD WITH DECKLE. 
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ChAPIBB IX 

SIZING OF PAPER 

UxLBSS the pulp is pre-^zed, the sheet is somewhat 
absorbent and is termed waterleaf. Such papers as blotting 
and filter papers are required to be absorbent. But for writing 
purposes the paper should be non-absorbent i.e. the ink must 
not spread upon it, making the writing blurred, ugly loo king 
and illegible. This is done by the process of sizing. The 
degree of the sizing is dependent upon the special purpose for 
which the paper is usedi For instance paper intended for 
ordinary handwriting is required to be hard sized as writing 
inks are very fluid. Writing inks are made of a large portion 
of water with a small percentage of gallotannic acid (extracts 
of myrabolums or gall-nuts), copperas (ferrous sulphate) and 
colouring matter to make them bright. 

The paper intended for printing is not so hard sized. 
Printing inks are thick and are composed of carbon or mineral 
pigments and thickened linseed oil. Moreover the ink after 
printing is required to dry within a short time. In such 
cases a small absorbency in the sheet is helpful. 

The character of the pulp also determines the degree of 
the sizing in the sheet. In wet beating of pulps with the 
blunt knives of the beater or the teeth of the stampers, the 
pulp gets hydrated and the collulose is somewhat gelatinized 
giving proportionately a non-absorbent character to the sheet 
requiring less sizing ; while in the case of free beaten pulp 
the ceUulose is not so hydrated and the sheet is more or less, 
absorbent, hence it requires more sizing. Moreover the degree 
of the sizing is also dependent on the thickness or thinness of 
the: sheets, the former requiring less and the latter more of 
the sizing materials. 

There are four different prooesses of ai7.ing ;— 

(i) Starch sizing; (ii) Glue or Gelatine sizing; (iii) Rosin 
sizing; (iv) Casein. 

(1) STARCH SIZING 

Th6 stOfTch Witty hB muds ow^ of otib oJ i£h,B ^ollowiny 
wheat, maize, potato, sago, rice, arrowroot, plantain, or sweet 
potato. Generally wheat or rice starch is used. - 



To PBaPABB STAEOH EEOM WHEAT. Wheat is soaied in 
water and kept for 2 or 3 days to soften but not allwed to 
sprout. During this prooess acetic acid is generated in small 
quantity which dissolves the gluten from the wheat. It is 
then pounded wet and mixed with plenty of water and strained 
through a sieve to separate the milky starch fluid from the 
husk. It is allowed to settle for some time for the starch to 
g jnlr to the bottom when tjxe upper water is drained off. The 
precipitate of starch at the bottom is washed two or three 
times with sufficient water and the upper clear water is drained 
off each time. The starch should either be dried or may be 
directly converted into paste for immediate use. 


Rice starch can be prepared by soaking the rice in water 
overnight, by straining of the water and washing the rice two 
or three times. The rice is next somewhat dried and ground 
into flour and washed several times as in wheat starch. 


To PBEPABB STABOH PBOM OTHEB MATEBIALS. The 
materials should either be ground or crushed to an almost 
pasty form (in the case of potato or plantain) and mashed in 
sufficient quantity of water and strained as above. The 
strained liquid is allowed to stand for some time when the 
starch settles at the bottom, and the clear water is drained off. 
Washing is repeated a number of times to make the starch as 
pure as possible. 

Sizing pboobbs. The percentage of starch ‘to be used 
varies from 10 to 20%. The starch is mixed with water 
about 12 to 16 times its weight to form a uniformly thin 
mixture. This is then heated slowly to a thick paste and 
continually stirred so as not to form lumps. When the paste 
is about to boil, 10^ alum and 2^ copper sulphate, (on 
the weight of the starch) both dissolved in water are added 
and stirred well to mix uniformly and then without further 
boiling the whole mixture is taken away from the fire and 
cooled. 

Next the paper is taken sheet by sheet and the starch 
paste 'applied to it on one side by means of a soft brush or 
a piece of cbth or coir and the sheets diied by hanging them 
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dll topes. When one side is tliua dried, the other side {s 
eimilfttly given starch paste coating and dried as before. 

If the paste is very thick both the sides may ‘be coated 
at the same time and hung on ropes to dry. But this is not 
generally advisable. 


( 2 ) GELATINE oe, GLUE SIZING 

Gelatine or glue is obtained from hides, horn's, hoofs 
fleshings, bones, etc., from the dead animals. They are’soaked 
in water with lime for a number of days tUl they are swoflen 
and softened. They are then washed thoroughly aiid neutra¬ 
lised with dilute acetic, hydrochloric or sulphuric acid. They 

are again washed well and extracted with water at 96 to 98® 0 
for two to three hours. , The fatty, scum that floats on the top 
is skimmed off with a ladle and the extract is filtered through 
cloth and dried at room temperature. Or the solution may 
be used direct for sizing. 


Gelatine is a purer form of glue. ' Glue chosen for, the size 
shoifldbeof a light colour and must have ;good settina or 
jelliiymg qualities. o, e i 


To PEBPAM GELAinra OE OWE SOLUTION. Gelatine or 
glue is first cut into small pieces and soaked for some hours in 
cold water and heated over a slow, fire till all of it goes into 
solution.^ It should not he boiled, as this impairs the pro- 
perties ofthe glue. To the glue solution, alum about 12 to 
16J6 of the weight of glue is added'slowly while stirring. The 

alum must be previously dissolved in water. Even if the 
mixture thickens at the beginning, alum solution should coh- 

.ttha end the will 


"f gnle of gelatine and 
alum shoifld he made at to. 2 ^ Be*. It is made hot and 

poured into a trough of suitable size. The paper is sized by 

s^S- .L ? is thoroughly 

BO^ed in ^ehqmd so that it is sized uniformly all over^he 
jwrface, :ae sizing liquid should penetrate thoroughly into 
the pores of the paper by expeffing the air* The sheft is theii 
piled one over the other taking care to leave nd air spaces in 
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"beiiT^eeil 'the Wo 'slieetB.. A jiiece of dbth and then a hoard is 
placed on the sized sheets. Afterwards the pile is pressed by 
piitting weights over the board to remove excess size from the 
sheets. They are then separated and hung on the rops to dry. 

The glue sizing can better be done in a semi-circular or 
hood shapeid wooden itifay. Its size is 42” long and 27” broad 
at the top and 9” deep at the oeittife. In constructing this, two 
curved boards, almost semi-oiroular in shape are made. 
Their size is 42” long and 10” deep at the centre and 1" thick, 
square grooves corresponding to the curvature of the 
boards ate made ih'tb them at a distance of from the bottoni, 
Boards-JO” long and 1” thick and of suitable breadth after 
propWy shaping the inside and outside ourvature are fitted 
into these side-boatds. All the joints are made by the tongue 
■and groove method. The joints ate filled with a com¬ 
position of 2 parts rosin and 1 P^^t beeswax melted together 
to make them leak-proof. 'Wheh all the parts i are assembled 
together they look like a hood. This tray is convenient and 
eobnoinio for dipping the sheets into ihe glue solution. The 
wastage of glue solutions is reduced and there is no danger 
of corrosion as in mbtal trays. 

The gelatine or glue size taken by the paper cbmes to 
12 to 14 per cent of the weight of the original paper, After 
drying the paper becomes hard., In order to make the paper 
supple aud take a good finish some softening agent such as 
sulphonated castor oil, good neutral soap or glycerine is 
added to the extent of 5 to fi per cent of the weight of gelatine 
or glue. The soap added to the glue solution must be of good 
quality, ifree from adulterations and of neutral oharabter such 
as is used for washing silks or wool. It should not ourdle 
when aluni is added to the gelatine solution. The soap should 
be dissolved in boiling water and added to the glue solution 
before adding alum to it. In case soap is added to the size 
"the q'iiantity of alum should be increased by 2 per cent. 

In order to economise the use of gelatine or glue whicih 
-are costly p'rbduots the ptilp may bjs partially sized With ahtfift 
4 to Iper cent of rosin size and tho 'sheets sized 
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l3y this the glue size taken by the paper comes td about 6 to 8 
per oent. ' 

The glue sizing is known as animal or tub or vat aigiinj . . 
The sheets so sized are known as T. 6. (Tub sized). 

The following are the Baume’ degree of the solntions at 
60 ° C of different percentages of glue or gelatine with corres¬ 
ponding proportion of sulphate of alumina added to them^ 

Glue or Gelatine Alum Water Baume 

Farts by weight Parts by wt. Parts by wt. degrees at 60o0 


100 

12 

1400 

1° 

lOO 

' 12 

1200 

ir 

100 

12 

1000 

2o 

100 

12 

800 

3o 

loo 

12 

600 



The suitable degrees for sizing the paper are 1° to 2” 
Be’ In case no l^ume’ hydrometer is available then the 
solutions may be maile in the proportions of glue of gelteine 
to water for the different de^ees e.g. for a soijiltion of glue 
of 2° Be’ the proportion of glue or gelatine to water should 
be 1:10, the alum being in corresponding proportion, 

The Nitrogen contents of glue and gelatine are 13*9 
and 14'6 respectively. 


The Besults of the tub sizing experiments on rag 
paper at different degress of Be’ solutions at 60°G are as 
under:— 


Degree JBe’ 

I- Be’ 
li® Be’ 

2 ° 


Increase in weight 
of paper 
U'0% 

U'0% 

21 ’ 0?5 


Bemarhs 
Ink resistant 

if 99 

Heavily sized 


In the above experiments the paper was not heavily 
pressed to squeeze out more solution from the paper. 
However, the results indicate that when the pressing arrange¬ 
ment is light, ^ue or gelatine solutions at 1° to li Be’ would 
be most suitable while with heavy press, the solutions to he 
4 used should be at 1^° to 2° Be’. 
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Another experiment conducted on ^drawing paper from . 
gi inn -hemp showed that with Be’ soultion of gelatine, the 
inorease in weight was only 10'0$ as against an increase of 
14.0^ on rag paper. i This shows the absorbent character of 
rag paper. The suim-hemp paper used in the above experi¬ 
ment was from v^eU hydrated pulp, requiring less amount 
of size. 

( 3 ) ROSIN SIZING 

Rosin is obtained as a by-product in the distillation 
of oleo-resin for turpentine. This oleo-resin is obtained 
from pine trees found in the forests of the Himalayas, Punjab, 
U. P.i etc. Rosin is of a friable nature and varies in colour 
The pale coloured variety known as N quality is preferable 
for use in paper sizing. 

Rosin size is never given to paper after it has been lifted 
but is added direct to the finally prepared pulp before sheet 
making. , 

To rusiPABE Bosm soap. Rosin soap is prepared in the 
proportion of 6 parts of rosin to one part of soda ash and 
12 parts of water. The vessel used for boiling should have 
about' 2 to 3 times the capacity of the water. The soda ash 
is first dissolved in water and placed on the fire to boil. Then 
the rosin previously broken to about the size of gram is added 
slowly in small quantities while stirring, and allowing a little 
time for the foam formed as a result of the combination of 
the rosin with soda ash to subside before any fresh addition 
of rosin. If this precaution is not followed then there is a 
possibility of the contents spilling over the brim of the vessel 
and thus making the subsequent operation useless. 

After all the rosin is thus gradually added the mixture 
should be boiled for about i to 1 hour for the complete union 
of rosin and soda- ash. The total time taken for the saponi¬ 
fication of rosin is about 6 to 6 hours. From time to time 
some water should be added to make up any loss caused by 
evaporation. After all the contents are boiled as directed, 
the soap should be taken away from the fire and kept for some 
days, when a black fiuid may separate which should be drained 
off. The rosin soap thus prepared should be converted into 



BoWtion of kno'wn percentage of rosin, preferably to teplresont 
1055 of rosin in the solution by measure, ». 0 ., the soap should 
be so dissolved in water that the final solution will be ten times 
the quantity of rosin (and not of rosin soap). 

Or in case when no stock soliition (1-10) is made a’g 
stated above, the weight of the prepared soap without the 
container may be found' out. From this the proportion of 
rosin soap to rosin should be oalculated. The actual soap 
required for sizing the. dry pulp may be determined accord¬ 
ingly and taken by weight from the stock anrf dissolved in 
sufficient quantity of water, generally 6-6 times the weight of 
the soap before using. For esample: 7Jib's, of rosin wei‘e 
converted into soap as described earlier. The soap without 
the container weighed 26 lbs. Then one part of rosin is equal 
to 26 -h 7J or 3j parts of soap. Supposing 2 lbs. 13 ozs. of 
rosin are required to size the pulp as in the succeeding illus¬ 
tration then the soap that should be taken for sizing wiU be 
9 lbs. 6 ozs. (2 lbs—13 ozs. X SJ.' This should be dissolved 
in about 4 gallons of water and used. 

Note:—To dissolve the rosin soap in water, all the water 
should not be added at once to the soap. Only 
a small amount should be first added to the soap 
and well mixed, then gradually more water should 
be' added to dissolve it. In this way all the 
water is added gradually till the whole soap goes 
into solution with a milky appearance. This will 
give a homogenous mixture. Otherwise there is 
likelihood that the soap ihay foi-m lumps which 
will ultimately be difficult to dissolve. 

To. SIZE ISIS PULP WITH THS Eosis. The'whole quantity 
of the prepared pulp .should be weighed, and from this'exaiotly 
ly tolas of the pulp weighed on a gold-smith’s baloince should 
be taken and dried in the sun, taking care that none of it is 
removed or. any foreign material, added to it by the wind. 
When completely dry it should be weighed in the same balahbe. 
The weight obtained represents the dry^pulp from iQ tolas 
■ of the wet pulp. From this the quantity .'of the actual dry 
pulp in the total wet pulp can be dolbulaited by the simple 
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role of three. Eosin given to pulp is about 4 to 6 per cent 
on the actual dry contents in the wet pulp’ The requisite 
amount of rosin soap or rosin solution (1 to 10) required for 
the prepared pulp having been determined, it should be mixed 
with sufficient quantity of water and added slowly while the 
pulp is being stirred either by hand or trampled under feet, 
The rosin soap solution must first be mixed thoroughly and 
uniformly with the pulp. Then the solution of alum should 
be added in like manner to the pulp and rosin mixture. The 
proportion of alum to rosin is as given below. There are ■ 
two varieties of alum, one, the sulphate of alumina, which 
requires to be times the amount of rosin ^not rosin soap). 
The other variety is the common alum of the bazaar which 
is required in the proportion of 2^ parts of alum to 1 parb 
of rosin. The alum should be dissolved in about 10 to 1;5 
times the quantity of water before it is added to the pulp and 
rosin mixture. ^ 

> 

IlIiUSteation. Suppose you have about.260 lbs. of wet 
pulp. On drying exactly 10 tolas out of^thia, you get 2.25 
tolas of dry substance. It is required to give 6 per cent of 
rosin to the pulp. The quantity of the dry substance in 
260 lbs. of the wet pulp is 260 x ^ = 66.26 lbs. Accordingly 
the amount of rosin required will be 66.25 x ^ =or 2 lbs. and 
13 ozSi This quantity of rosin is contained in (2 lbs,—13 ozs.) 

X 10=28 lbs—20 ozs. solution by measure. This calculation 
is made on the basis that the rosin soap solution made 
represents 1 lb, of rosin in 10 lbs. of water. Now measure 
this quantity of rosin solution and mix with it about 22 to 
25 lbs. of water. Pour this solutipu slowly into the pulp 
while mixing it well. See that all the pulp is well mixed 
with ^ the, rosin solution. Calculate the amount of alum 
required. It is (2'lbs.—13 ozb.)x li=4lbs.—3^ ozSi of sulphate 
or aluinina or 2 lbs.— 13 ozs. )x 2^=7 lbs. ^ oz. of oommou alum.' 
Powder the required quantity of the alum of either the first, 
or the second variety, and dissolve in about 60-60-lbs. of hot 
water and pour slowly into the mixture of^iilp and rosin, 
while stirring. The effect of the rorin solution, and alum is. 
tojender the^fibies of the pulp non-ahsorbeni After thorough 
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mizing the pulp should be put into the vat. If there fe any 
foam after stirring it should’ he skimmed off. The nan ^ 
lifted from rosin sized pulp, requires no other treatment th^ 
drying, polishing and cutting. It produces a smooth surface 

Starch of China clay or both may be added to the rosin 
sizing mixed in the proportion of about 6 per cent of starch 
and 7 to 10 per cent China clay, on the weight of the dry 
pidp. If they are to be added, they should be previously 
mixed in water and strained through a seive into the ' rosin 
soap solution (and never in alum solution) and added to the 
pulp and mixed well. Then the alum solution should be 
added. Use about one-half per cent more alum the 
quantity required for plain rosin. Starch and China clay 
in the rosin sizing fill up the pores of the unized paper and 
give a smooth appearance when the paper is polished. 

Eosin soap, and alum solution should never be 
together as they form a precipitate which will not be taken 
up by the pulp. So it is always necessary that the pulp 
should be first mixed with rosin soap solution and then the 
alum solution added. 

^ In machine made paper, somewhat less rosin is used for 
sizing the paper. Generally it is 3-4% while in hand-made 
paper a higher percentage e.fir.,4.6%is required to size the 
paper. The hand-made paper sized with rosin is softer in 
feel than ^e machine-made paper. The reason seems to be 
that in mills, paper is dried on hot drying cylinders with 
the result that the rosin in the sized sheet, softens or melts 
which completes the process of sizing the fibres with rosin; 
so also on cooling the rosin solidifies as hard particles on 
the fibre. While in handTmade paper, rosin does not crystal¬ 
lize on the fibres hence the paper is soft. 

It is sometimes found that even with larger proportions 
of roam, the writings are blurred. In such oases it is better 
to apply a thin coating of starch paste or to dip the paper 
in a thin solution of starch in water (1 in SO). This completes 
the process of sizing and hardens the paper with an elastic 
feel on polishing. Or the rosin si^ed paper may 'be hot 
■^salendered or ironed, 
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{ 4 ) CASEIN SIZE 

Casein is af by-produot in the manufacture of butter from 
After separating the cream, the skimmed mi]k is soured 
to from buttermilk. When this is heated, it curdles into a 
white substance known as casein. The water is drained away. 
The curdled mass is washed several times to purify it and 
ultimately dried at low temperatures. This is known as lactic 
casein. It has a yellowish white colour. The other method 
of coagulating casein from skimmed milk is to add dilute 
solution of hydrolchorio acid. The water is then separated 
from the coagulated mass which is washed several times to 
purify it. 

Casein appears yellowish white or white in colour and 
occurs in small granules which are insoliible in water. 
It is dissolved by lime, caustic soda, soda-ash, silicate of 
soda, borax and ammonia to form a thick paste. It is precipi¬ 
tated from its solution|by alum. As a sizing material it has no 
ink-resisting properties. Hence it cannot be used alone for 
this purpose, but along with rosin size. When added along 
with rosin in 8-4^ on the weight of the dry pulp, it increases 
the elasticity and strength of the sheets and gives some of 
the properties of tub-size to the paper. Casein is mixed 
with 6 to 6J6 of its weight'of lime or 10% borax and dissolved 
in 20 parts of tepid water adding it in small quantities 
and kneading the mass well each time to form a homogeneous 
paste. 'When used along with rosin more alum is required to 
precipitate the casein. After final addition the pulp must 
test acidic to Utmus paper. Since casein solution is likely 
to putrefy if kept for some days it is preferable to add some 
preservative like salicylic acid or formaldehyde in small 
quantity. Casein is largely used in coated paper as a vehical 
. for pigments. 

COMPARATIVE MERITS AND DEMERITS OF THE 
DIFFERENT KINDS OF SIZING 
(1) Starch size. This is easy of manipulation and easily 
available in villages, but it is costly both from the point of view 
of labour and to a certain extant of material also, as about, 
20% sizing is required to be given to paper. If not properly 



sized, the paper is not thorougly nou-absorbent to modern 
inks, as against thp old,,, lampbJaok. inks which are somewk.i 
thicker. Besides it is likely that rats, silverflsh, T^orms J 
other insects may eat away ^ke pa-pe^ if no| properly preseryef' 

(2) Qelatke of glm size. Gelatine or glue giving . , 
the best and the.easiest to manipulate requiring loss labom^ 
than starch sizing. Owing to its gummy nature, iud tiie 
peMtrability of the solutions into the fibres, [and the effeiit 
of the hardemng the size in the paper, this mode of sisiini 
18 the best of air the sizii^ methods, and is especially preferab'l 
for paper intended to last long, as it is a hard fmd durable 
sizing. Glue sized paper is also strong. It is only used foi; 
high class paper. • ^ 

(8) .Bob* A. in the preTjons case ttis al«) mnii 

lepalabonr, aathe paper after Iffthig and drying ii dbLh 
polialied. witkrat Muir treatment, ,It ma^ tie flbm 
wetefprpot, It ie naeftl for ordinary rrriting md 
paper. It re not recommended for pappr. intended to Q 
1 (^. Mmaals to Chma^ olay, Gjpeqm, Frenei olaft, i 
Soapetone, Starch, etc., oan be incorporated, with the roaia' 
to tee weight and ffll np the. pores of the 
other two methode, inytead of ahihig tie 
afe Am dried, the eizing material ie need with 

- .noTATa lif+iMfli 11.- ..1. . I 


■ Thefiret two modes of' iiaing are known as 

BamgandthslastonsisknowiraeeiiissinmT 
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CHAPTER 

PAPER EINISHING. POUSHINa AND CUTTING 

Aktbb the paper is dried and sized, it is still, hot in a fit 
condition for irriting, as the surface is rough and uneven 
and requires to be polished and made even "for smooth and 
easy 'writing. Before polishing, the sheets are cdeaned by rnb- 
bing the surface with pumio stone or by rough doth to remove 
the particles of wood, dust, sand, eto. The appHanoes re* 
quiced. for polishing are a concave board al;)Out S feet long 
9 inches broad and 7 inches thick with a ourvati^ of about 
4 inches, its curved surface being polished, (See Pig. 8 ) 
and a quartz, or agate stone, elliptical or egg-shaped, about 6 *’ 
long and 3” thick,-having sufficient weight i.e. about 4 to 5 lbs. 

If the. stone is small, it is tightly fixed in an earthen mould, 
also egg-shaped. In either oases the stone must have anfficient 
weight and lengbt to give a firm handle 07 grip while using. 
The side of the stone, which is used on the paper for polishing, 
must ’ be thoroughly smoothed or pofished before putting it 
to use. Other devices for polishing are. a conch shell, or 
a glass roller or a paper weight. The paper is placed on the 
concave board and rubbed lengthwise by, means of either 
the stone or the conok shell, etc. Some pressure is required . 
to he exerted. Sometimes ^it is advantageous to lubrioate 
the stone with a very slight film of oil to lessen the friction 
, and to give a smooth surface to the paper. After one side 
of the paper is polished the other side is also treated 

v?By. , Polishing requires hard labour and practiw. 
An average strong man should be able to polish about 4 to 6 
quires a ^y, after some practice. 

Polishing or smoothing can also be done by ttsing a 
(washerman’s) heavy irph.; Before uoriing, the papw must be 
Bli^tly damped. The process followed is the some a«f in iron- 
ing dothes. l^t is sometimes advantageous tb use a piece Of 
cloth between the paper and the iron. 

Caiendeiing. In modem practice the papbrjis, smoo^ 
thenedby passing it between two heavy rcdls. This i» also 
' known as plate'^azing or platipgi l^e machine Utaf idtiefS 
tbls work is called a calender.;. It .conwsts Qf'twOt oset'QC; 

" 9 . r - 
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'■'cMlea iron hollow or'Bolid roUe' V Iwg, 8” in diameter and' 
one inch thick. 2” ehafti'ng pa,SBeB axially.through, each'of' 

these roils. The rolls are mounted on a etand into ,braas 
bearing. Two gear wheels 7|” in diameter having 40 teeth 
to each bf them are fitted int? shaftii^s of the toll; . The 
, preflsure ob the top roll can be inoreaBed by means of wheeled 
aorews or' springs oyer the beariage. A small camber " of 
Ijti of an ikyh is given to the top roll; Two tables 3’ highand 
ih lev^l With the bottom roll are fixed on 'either aide of the 
\ machine. The calender ia ■worked by a handle attached to the 

-bottom roll (See plate 7). . ' , 

r. ' i The calender desdribed above is mostly useful for Writing, 
blotting paper etc. For stronger papers like bond,. drawing, 

. straw boards etc.;; a heavy weight calender is most useful. It 
' miiist he 12” in diameter and > 86” in length and should pre- 
feyabljr be made of 2” thick or solid cast iron* 

The pressure on the upper roll should be exerteA by 
. means of heavy springs or lever and ■weight arrangements 
. Cm the journals instead of pressing them by wheel screws 
as described aboye. With this arrangement the,, pile of paper' 
■will be evenly pressed as its tMokness is not always the same 
in differrat places. In the wheel-screw arrangement, sometimes 
; .the sheets get black spots on those portions which are thick. 

With'the bthdb'^rrangemetit the roll adjiists itself according 
' to the thipkness at different sides of the pile. The drilre 
Ml taken mdireotly on the lower roll by suitable .gear 
; Wraidgements; The oalendei Should make only 20. to 

■ ©EanATiow. For smooth fimsh 8 tO 10 sheets of paper 
to be glas^are piled alternately with polished sheets of either 
fibpp^ ^or Zihb in the order—first ,a metal sheet then the 
papm', then Sgkiu ametal sheet and so dn.the last sheet being 
: mf met^. ■ This p passed between the two. rolls several 
■limes'bs.okW(l by. turnm^ the handle of the lower yoll till the 
desired finish is obtained. '• ’ 

• ; Wiii, this' sort of dalendering machine it is possible .to 

giVe several finishes to the paper, , the most common, being the 
■i litEeh finish ” in'Unen papey. Fpt such finishes‘textiles of 
appropriate design and texture are'dhQseh. Fot instsihce 











m / ' I 

muslin or long oloth is ohosen for the linen finish, In order' 
to produce grain texture, orepe doth is ehosen. , 

As in the previous case the sheets of paper are piled 
alternately with the textile cloth mstead of the metal sheets. 
This pile is placed between , two metal sheets and passed , 
between the roUs'as before. The. sheets of paper get the' 
impression of the textile used. 

size. 

different sizes ofpaper. required, with perfect edges. ! The 
sheets of paper are placed over a wooden boardora outting 
stable and over them a wooden board of the reqMsize is 
firmly'held in position to out the borders. The catting mstrii. 
mentis a hnife of enitalile length, i This should be soinani* 
pulated that it gives a single cut to. the paper. With smhll, 
knives the cut edge is hot perfect. After the borders are cut, 
the paper may again be out into suitably smaller sizes. In 
lig, 8 is illustrated a portion.of the paper outting blade, 
(knife) B. The knife is perfectly straight. The letter A shows 
the side view of the blade. This knife is useful for giving 
the paper a single out, but requires some arrangements'to 
give parallel outs similar to guillotine paper cutting ' maichine, 


ror this purpose it is well to hate wooden boards of the 
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WHITE AND COLOUEBD PAPERS 

. pBAGiiOAi.iY eveiry kind of papw except a very fwr 
varieties, is required to be <wlo^ed with, some kind of dys. 
Even .t{ie oo^oalled white paper is not an, exception. It will be 
observed that paper made from fplly bleached white pulp juig 
, . a' /eltevnsh :iinge whloh is required to be toned with the 
.add^^iou of a very sina]] quantity of a suitable, dye to produce 
wMte efBeot in,:*^^ In everyday practice it will he 

. ob^ryed. thait eveU the washerman dips the white clothes in a' 
6QlntiiOj^,o|f laundry blue, thei^eby developing the white tii^ cf 

^.Pei* dyeing the paper white, the following colours are- 
;^ed in very sn)all proportion. 

For tipe'effect ultramarme, smait,. soluble blue 
iuethylene blue, etc. are used. 

. ' Forijeddish effect rhodamine R, Imperial Red or ohlorazol 
~ fast soarkt are used. 

, i: For ywlet methylvinlet may be used. - ■ 

The dyes may be divided into Ibree olasBes. 

. (l)'lffmeral pigments i ultramarine blue, powdered oobUt 
■ - ■ - glass (smalts) for blue; earth colours such asmmeral 

' . red (geru); mineral yellow (pili matti or piwadi). 

- ,(2),:Vegetable’dyes: turmeric for yello-w; safflower for 
^^^' pink; indigo for blue, catechu for brown, madaif: 

' for- red,- ■ ' ■ 

(3) Coal-tar dyes: There is a vast number of ooloUts 
prepared from coal-tar. They are cheap and easy 
^ to heudle. 

. The ooabtax dyes used iu'papet-making are divided into 

three <^8868; (1) Direct or Substantive dyes, (2.) Basic 
" dyes, (3) Acid dyes. 

7 The direct colours. are readily , absorbed by the-pulp 
;; while the basic and acid dye stuffs require an aid in order 
,,, to precipitate them on the fibre. 

-In the case of basic colours, substances of an agidio- 
. nature such as alum or tannic a^d' and in the base of aoi4; 
[ colours basic substances such as. aluiuiha precipitated to;:: 




skfing t&d ptilps wilii. fosin soap eind help hi deyti^, 

the pulps rBsP®°*i7® oolouf. 

Geuetaily oobuxs of -the substaintive oi direct obst dya 
stufik art preferable for' dyekig the pulps. 'Ehia is especdidry 

case wheu the paper is not to be- ^zed nrlth rosiu aind 
alum. When the pulp is to be sized with rosin and ahUff, 
dyes of the bsisio or aoid class titay be used for dy^ng m - 
the acidity of -the . free rosin in the soap or the basic nature 
of the alumina generated in sizing the pidps with resin 
and alum help to £z the- colours bn the hbres.: 

The acid eolourb are very difficult to dye on the fibres 
and should not be used where the pulp is not to be shied 
with rosin. So also they are not fast to lighti In d^eiug 
the pulps with ooal-tar dyes, bobihrs of the same class should 
be used for mixed shades, as colours of different olassee- 
may not' only not have the desired colour effbot but BOnte- 
times have an adverse effect. 

Dybino DiBBOiiONSi Eu dyeing the pulps with mineral 
pigments, the colour should he mixed with some (jaantity 
of water and strained through a Sieve and mixed with the 
pulps before adding the size. These pigments* ate re(pjdred: * 
to be used in large quantities. They are fast -to- light' but 
have a tendeUeytu settle at the bottom of the pUlps^tStBftr 
in the Yat or in the wet sheet in Which oaSe the sheet^unoaie 
side may have a deeper shade than on' the other. 

■i 'When mineral • pigments are to be'used it is prefwaWa 
to' use starch paste before the rosin size as it helps ^ retain 
the ooteur hi the pulp. 

The ultramarines Bhoohi not be need whenever aJumin 
large quantities ie to be used in the sizing process as it has 
an adverse effect on -certain varieties of the' dye. If tlw^ 
are to be usld they should first be tested with dfinto rolu* 
tion of atum. If the colour does not fade, then only, they 


may be used. , 

In dyeing the pulps with coal'tar dyes the prOporittoittf; 

Used should be ■» to *3 per cent or toughly'one 
of colour for 40 fts, of dry palpi The begijffier* 
the bolpur solution in snaaU quantitjos till tho 4 
is^ obtained'.' The oOlqur of- the ■wet pulps-- 


-shade 



deoeptiTe. iSo ia iryiiig to niatcli arny shade ot desired n«i . 

thepaper. thebest plau is to daute the ooloilwd^p^L 

or small vessel and, take a small .’sheet about 4 ” souare- nW * < 
small mould. The wet sheet should be diied with blotting paper 

:or;on,thewaU. On drying, the true colour will appear ST 

paper. . Adjustments can be made by the addition of buhJj! 

CLUanti^es of dyes to p^oduc^ the desired shade” ' ^ 

r , (v fe cftsp of mixed shades the colours should be weifflmd 

■ separately and 

been weighed should be put into a pot preferably of ■. enamd 
; - pr ^pper, or a wooden tub, ^d some small quantity of boilinir 
or hot water should be popred on the colour breaW all^' 
^^praud matoga paBte: Afterwards some more boiling or 
^ hpt.w^er 8 hould.be poured to get as,complete a soli^ 
possible. Then asuffioiejit quantity of water 
^ put mh, ae. .dydug Tut ur.pots and tk. d™ 
.teaiii.d luto It md rttoed toI W tk. Z 

■ pul| ;diould be introduced into the vat and the whole 
^ contents stiwed well, othervnse the pulp, will be colo Jd 

unevenly. In many cases the dye bath will be exhauZd 
::*g*fdaally, but if it is found that the colour is notexhaulS 
Bo^'common salt o^ GHapber’s salt, approximately ^tolO 

‘ir7 pulp should be added iii 
the bath is sufficiently exhausted, the 
-gp^ taay be squeezed out but not washed, and directly put 
. i^^ fo^paper-Ufting.; If the pulp fa to be niJdw^ 
ro^ and alum it should be done,after dyeing the pulps before 
putting them m the pap^-lifting va)t. .The dyeing of the pulp 

may be done direct m the paperrlifting , vat in about hal/^e 

q^jmtxty of water required to fill it. After dyeing the puln 

““ PWwWkkLd.'Sui. 
gener^ it IS prefoable to. dye the pulp in a 

in It w^e the roll is m action. In Case of rosin sizing the order 
thoplitbeto add starch ar.H other fiHiag materials if 

n n. i ■ i, ^ ^—soap and dum as usual, each 
*tat .th& material is mixed uniformly;. • 
H driBa on thbwalfe, sonw;oblours 


^ thu l^e -laMtejrc . fitwh: polouis; 



gliotiJd not be used for dyeing the pnlps, or the papte should 
be dried in some other way. The best, way is to test the 
oolour by dissolving a smaU quantity of it in a small glass 
Bud adding a small quantity of lime water. If the colour 

fades or disappears, it should not be used when the paper is, 

' to be dried on waUs. Similarly colours which are affected by 
Blum should not,be used to colour the paper.. 

Opal-tar dye stuffs have some letters and numbers added 
to tbeir name. They are meant to denote their shade or 
coEoentrations. Thus Rhodamine B denotes that the colour 

has a bluisk shade. Methylene blue RX denotes that the- 
colour is of a reddish, shade and is concentrated. Chldrazol, 
fast scarlet i BS means .that it has a blue shade and the 
number 4 denotes its degree. j 


NAMES OF SOME DYE STUFFS 


■ Direct dolours 

Bdsio Oblours 

Acid Colours 

Diirazol Fast Yellow 

Auramine 00 

Metanil Yellow 

. GRS 

(yellow 

Quiooline Yellow 

Brilliant Yellow 


Chiysophene 68 

Sun Yellow 



Ohloraaol Yellow 3 GA 

Brilliant Saffra- 

\ ■ , ^ ’ ' ' ' 

Benzo Purpiilin 4 B 


nine GR Con 

V* 

Diamme Red 4 B 

Magenta 


Congo Red. 

Rhodamine B 


Gbimuol Fast Sotwlet BS 



Cotton Soailet. 


Soluble BlueB, 

Chlorazol Blue 3 B 

dethylene Blue 


' RX 

' ■■ ■ - 

Durazol Fast Blue 4 .RS 

Victoria Blue : 


Diamine Sky Blue 

Paper Blue 


Direct Green 

Diamond Green 


Gblotazoi Green . 


Chlorazol Orange RS 

Methyl Violet BB 

Acid Violet . 

Extra, . 


Direct Brown'Yellowish 

Bismark Brown v 



; ■ . R Oon 


OottOn Black. Extra 


NigroseUe Black, 

I^^^ql Gray S 6 





m 
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A. MANUI'ACTURE OE SPECIAL VARrEMBS. 
. OP PAPER 

( 1 ) BwmiKG PAPBE 


: AisoRSBNbs' of blottinga and .BimUar papdr is, oapUIiiiiy 

^eztozoeaon .of sagking liquids into the hollow tnbeSt^q»I^' ( 
IndiYidaBjlAbreSi BO also through the walls of membrahet 
Ahe ebllulosio flbiesr If the hollow canals and the poiSB itf - 
' the wftlte Bie obohed upi as is the case in loading-and ' 
thb less or vrith the hydration of pulps or the iiioomplSt& ’ 

, removal of the inorusting and other non'Cellulose iiiatterfai tbsi 
chemioal treatments of the raw material in obtaining oeUulosio . 

. fibres, they offer no free passage to the liquids or inks througti 
them in proportion to the hindrance used by the abve. He&w , 
a thorough treatment is given to the material in obtaining the 
cdlnlose for absorbent papers. M. the raw materials have i0 , 


, the same oapillaiy. phenomenon. The cotton fibres having 
' thin tmfi with wide hollow tube and the oork sorew appesiit''’I 
, anoe leaving more air spaces between the fibres., form im j' 

' material for' blottings. Old and soft rags as well as botti^l' ^; 

wastes are very useful for aonvprting into gpod blotting - 
- p^er. The rags lof waste cottons should be boiled with 6 . 

. to^Q percent oaustio soda for 4 to 5 hours either in annpeh 
^boiler or digested in the digestors at 25 lbs. pressorA Tb^' ' - 
then washed and may or may not be bleached. Since 
l>e free the stuff is beaten in the shortest possibla 
^ufie' ?to avdifi hydration and , to retain the maximt^ ;/ 
*|abB(^b,on<iy. The pulp may be oolomod with a bMsh pii# ^ 
the treated rags- are retted for 2 o®'8f ■ 
.;;mnnthB,»;before washing and beating,. This tenders the fibuj^. :, 
; The blpttings&om this are softer with good absorbency. ■ - 
is bIbo useful for conversion into blotting,' , 
. .^r.tUs, it should ,be bofiodvwith 3 to 4 per cent'of oau^jl 

in retting tanks for about a 
.®y the ‘ 



Then the pulp ia ipade as usual and oolouted ,,# - 
necessary. Congo red or Imperial ted, mth .bluish shade iS^ 


The quality requited in a good blotting paper is that it 
must have good absorbency. It must quickly absorb ink blots 
and writings without any blurring on the paper and without 
any undue pressure. Sot this the paper must be aolt and 
a smooth surface. Jit is not required to be strong hence it 
need not be well felted. The paper w not sized and hard 
glazed. The usnal size of the paper is demi 174” X 224 m 
the weight of the ream of 480 sheets is about 40 lbs. , , , ;; 

( 2 ) FiLTBB PAPER 

This class of paper is required ia chemical labo¬ 
ratories for filtering precipitates etc. Such 
also used for aterihg luioes, medicines, etc. to make them 
dear and free’from sediments. Like blotting paper it la 
required to be absorbent. The paper is manufaotmed iu - 
seyeral grades according to special requirements. U^e 
blotting paper filter paper has to be somewhat strong, to with. 

stand the pressure of liquids. For this new soft cotton ,ra^- : 

and preferred, I^iey are boiled or digested with 6% , 

.nd W to » to*? tors-! 

.to ferment. This has softening effect on the fibres. 

wards they are bleached with 6 to 7% bleaching powder. ^ The, 

, pulD is made in a much shorter time than for. bond or draw- 
tag paper. The paper is made as usual. It must not have 
any pia^ holes to aUoW any precipitates or partiolSs to pass 

throurii. water used for washing and sheet formation sbwdd; , 

be quite soft like rata water.. So also after bleaching, some . 
dilute hydrochloric acid sho# 'be added itamediately , before 
variitag This will minimize the ash contents in thefap^.; , ^ 

The following re'sults of the p. o. of ash ta raw cbtton, 
cotton' oelluiose and ■ filter paper and filter paper, ptdp^ 
treated differently will be ifound useful in the m^qfaojpw^:, 
fitter paper., ■■■'. ■ . 





It Raw cotton 
: 2. Cotton oelliitbse 

3. Filter paper from 

'■ .;r 

'■ ''Tags ' 

t,-\ ' ■ ■■■ ' 


0-il% 


pulps 




i:, 

..T , , ■ 

■i.y 


' -' 

' ' * u 


0‘43% 

0-31% 

Q-1'7% 


^«bed . With tap , ^ 

Vvashed finally with ' 
distilled water. : 

Treated with 0*1^ HOl' ^ 

^““*5 "‘to} 
freated with O.IJ^ 

** P^por made wirt *■ the cotton- , 

wS. , ashless ; 

JV»,t T,“ .1 

^ ^^okh-bdqb fliAmoinihy ’ 

jop'oS^i'f ^ iwl-niib: 

exercised in makmat^ g»at skill 

o. rSf or. 

^^H.ofthe deoSfr^'J^^ ^ob pass 

.iteaj^e irTegalarin the pdg^a pf 

,imtfrpapers,,and matching ^ehreloDes f^ '^*’^®'^ to ^amker' small,; 
^ith partitions in theX frames 

#'^ay that when the puId « f frames,; in, 

%m separate sheets of note papers ofe!I‘ T *l>«y 

^ ?®^®°^®“TeIopeBofthe desjr^': 



Conitruction of the frame and deckle. In Kg. 12 Aia 
a frame ooyered with woven or laid wire gmwe. Bis a 
deckle frame. The wooden .ribs G and Q’.pf'Jf’' square.in 
th jnt-nflaa are fixed into the frame B in such a way that they 
rest perfectly over thel wire gauze of the frame A and make 
six oompartmentB of the size of the note paper as is sem at 
0. In order that the pulps may not pass through G and 
Gl’ a spring S is fixed,' at a and a’ over the rib G. Threaded 
key screws passing through this spring rest upoii the wooden 
batten G at X. These screws and'the spring ja'elp-.to keep , 
the ribs tight over the frame by turning the threads, to prev^t 
the leakage of the pulp through them. The couching, pressing 
and drying is done as upal. Generally such stationery is 
partly sized with tosin and partly with glne. 

Deckle-edge stationery can also be raade by fixing thin 
square wires on the mouldj so as to form compartments 
of the size of the note papers or envelopes in the same manner 
as described before. The paper after drying is torn along 
the wire lines producing 2, 4 or 6 note papers or envelopes. 
Note papers must exactly fit into the envelopes. The sizes of 
the deckle-edge note papess and envelopes are :-r- ' ■; 

Size of note paper. Corresponding size of 6nv6lo|iev I 
8” X 10” f ' ■ ^ 

7»x9” ^ 

(4) BOND AND LEDGER PAPEE 

This paper is mostly used for doouinehtary ;qnd: legal 
purposes and. account books. Bleached rag-stock from doth 
made out of hand-spun yarn is preferable to gray one, for ,■ 
conversion into paper. The boiling and bleaching is „ 
as usual. The rags are beaten for 10 to 12 hours with blun 
knives of the heater. Each pound of pulp requires about one. 

' unit of electric energy. The hand-spun stodk lends itself weE ' 
for such, treatment, as thereby, the^pulps are weU . hydrated., 
The pulps may , also be made wider the dhenki, In thq. c^B ^ 
of ledger paper the pulps are slightly Coloured wiGi 
powdered cobalt ^ass or coaltar blue colour.' The oo^pr 
the papm* should bo ^y blue or somewbai paler'bttt hot 
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rrhft paper is madp in different sieeB. It 

OT eelatine, Tor cheaper yaifeties to ptdp »y 
Hkllv Bifed with roBin (abont li to 2^) and: aften^rdfl 

Ae toS ^ 

%ne required for to paper. The paper is never loa^d 
ajiy loading .mataial. The. average weight of a donble 
rlSle «t®eti 0 about 1 to liozB. The fibres-m. toBe 
Sts must receive good and skilful Mting as to paper rs -, 

required to be durable. - / ' , 

' (6) llItAWlNG PAPiJB ; . 

Diawina paper is made more .or less lifee bond or ledger 
Dafler Sdea cotton rags, flax .or linseed fibre and sunn-, . 
SeSip* ate also useful materials. High 8'*^^ 
is only prepared with well beaten pulps, ■ The fibre in the 
■pulp must bS somewhat longer so that the sheet will tohstand 
L stretch on to artist's hoard ^hen wetted with ^poi^O. 
Z sheets must he hard sized with glue as bther^ae t^e 

artist's oolotu washes wiU dry quickly which is a , §i8advantage 

as the artist’s colour waah should remain wet for a. longer toe 

while working with brush. The sittface of to toet be 

rduah with regular grains or teeth in it. For thi8,~to Bngli^, 
Se wove modds are preferable, felt dotos of 
Storbeiug used for couching to sheets Tbe^sheets are 
pressed against one another m a powerful screw press. 
Eper varieties are made with waste paper and rags. ros,n 
sized or partially rdsto and tub sized. _ 

The usual rize is imperW 22” x «0’'. Each 
76 to 100 lbs. Bach dieet weighs about 2% — 31 ozs. It isbettet 

tx, make the paper on » 

(tf) STATIONEflY PAPER (WIHTB AND COLOtlBEI)), 

this is made out of waste paper., For better g ^ 
rags tee mixed in to proportion of 25% t® to .waste 

stock. The pulps are m^e as usual for white paper.^ _ 

maybe bleached with-3to bleaj^ pwdte ani^^ 
white with blue, or- other’ dyea in m^to’ _ _ 

>' ■ For otou^^ stationwy the.pul!^ ,are. 

. '^toyipre dyed 




i,. ■ ■ , : „ ' ' 

!■ ;i^a3e0s paper muat not lie dyed deep. About 2 to 4 
' of; cpfoiir 100 lbs. of dry piilpg.; 

■'Jl^ed flhadfs are more pleasing than simple ones. The pulps 
a|e loaded ) -H 4 th. 6 % days and sized with 6 to 6 % rosin and 
appropriate quantity of alum. If required the sheets may be 
,;.g 6 ated wi^ a thin layer ofstareh or inay be dipped in a very , 
;thip fl 9 Jution ,of,it'(l in 00 of water). Sheets can be made in . 
ifyi^pUB steps aipd thldmesses. The usual weight is about | to 
i IJt^la per square foot. 

.1, ',^ ,, ' te either plate glazed in a oalender .or hand- 

;; ^PPUd po, a,burnisher, In plate glazing, various finishes can 
.ilip^PWduiQed on the paper with pieces of doth of appropriate ' 
; teiture and-design, For high grade stationery such finishes 
-Srh prefefi^ble to anooth surface. . 

<7) book-printing PAPER 

P‘®'d 6 more or less in the same manner as statio- 
i. except that the paper is not coloured unless 

, , The j paper must be somewhat absorbent 

■ as .the jrmteg inh must dry. quickly after printing. Pot this 
.iihp^pulp8;.;are sized with 8 - 4 % rosin and usual quantity of 

should get dean impressions 
--.of tbo type, it is loaded with 10 to 16% bhina day. This fills 
>^ upthe pores in the paper and gives a smooth finish' to the 
> -p<lper. Besides it also hdps in drying the ink. 

paper may or may not be coated with starch paste 
, 'as te stationery paper. It is either plate or hand glazed to 
.. pr(4uce; smooth , surface. The paper may be somewhat 
apsorbent for writinv with nrHinnw 


* (8) wrapping paper 

obtained from 

;BUJ zn^terids ae gunny wastes, manUa ropes, plantain fibre, 

’ I fibre etc. 

'partial amounts of caustic soda Varying 

. pressure for 4-6 hours. , The nnl-na i 


vwxw rou‘ lor a longer time so as to ! 
.^e a^hydrate thelbrea wdl as the pa]^ is;requteed:Wi' 

' - f'-k, ' . '' 






US . 

be strong, ’ The fibres in the pnlp are long, It njay bej 
, with 3 - 4 % rosin bnt is never loaded with china clay or any 
other materials.. , The pulps may or, may not iie coloured.'' 
The sheets may be made in any size. They are either hand 
glazed or plate glazed. 

, (9) KLE AND OARDBOARDS . ; ' > 

Thesh are manufactured out of waste paper, Eor a 
auperipr variety, rags are used in the proportion of;'3t)i-4o$^ i 
of the weight of the waste paper. In the case of white pardsj ■' 
the pulps are fully bleached and toned white by the addition 
‘ of a p"iH,n dye. Eor file boards the pulps are dyed in different;' 
shades an^ sized with 4 ,% rosin and alum and loaded, 
with lOjS or even more, china clay or Erenoh chalk. The 
sheets are .016” to O.OSjO” in' thickness. The usual size is 
large imperial 23” x 32” or half imperial 23” x 16” or snaalli 
half imperial 22i’^x 16”. Each imperial size sheet weighs' 

: 4 to 6 OZ 0 . while others weigh 2 to 2Joz;s. to each-sheet. , 
The paper may he coated with starch paste and plate 
glazed in a calender or hand glazed on a burnisher to.produce , 
TiigTi glazed surface as in the oaee of cards. Pile boajdB : 
must not be weak or brittle as they have to undergo. 
oonsidetahle handling. 

: (10) MOTTLED PAPER 

. The mottling effect is generally produced in thu oblouted 
paper (mostly gray, blue or red.) by" incorporating long 
fibred stock, coloured pomewhpt deeply, into the .pulps which 
are dyed lighter with the same colour as is used for the longer 
fibres. Or after the pulp is prepared, long fibred stock wMcj^ 
haa a greater afBnity for-the dyes is mixed with the pulp\; 
'VSiben the dye is added to such pulps, the longer fibred'atdok' 
with greater affinity for the colourj dyes deeper than the rest; 
,, bfitherpulpV Generafiy .jute or wool is used for the .mott^fc 
effect.- Jute is partially treated with alkali and'ble^l^'i 
powder and beaten lightly under the dhenki 
long; fibres before- it ,IS added to the pu^. 

used no chemical trbatment is given to iji.Tim pap^ 

^ ■.. 






(11) MARBLE PAPDR 

« 5pie ^rWing effect on the paper ^. produced by ooatiiis • 
Mf- ln artistro designs Tirith coloared pastes, whibh are 
by mixing suitable colours rvrith thick starch pastes, 
partes are applied to the sheets to produce the artistic de^s : 
^th6r, vith soft brush or by a small piece of cloth. The 
afe; also made on the coated paper with bamboo or 
phnters; ,; Iu order to duplicate the marble, anothet 
is pressed against the first marble paper while the ipartes 
^et and h^odiately separated from it. The'paprt is 
|®ie4 ;bh. the pop'e and hand glazed on the hoard asusual. to : 
''■^^uoe llorty surface.; 





■ ; , (12) STRAW BOARDS ■ 

, $traw board is made eithrt from grasses or grain stra'^s 
wheat; so also from bagasse, sugaroane tops, 
®to. The aim in the prodncinon of the pulps 
< 1 ^, is *^ot. to get pure cellulose but fust to makethh 
someyrhat soft. Hence oanrtie soda used is hot 
Ilh-M amptmt^ fcHC'treating the material for ordinary 

ihsterial is boiled with only 6 to 8 per cpht < 
ii,rt,hstic soda or lh -20 per cent lime for about 3 to 4 -hours in 
■t,ope? or digestors at 26 to 60 lbs, piressuire, This also 
: gives a Verter yidd of pulp than that for paper-making. 
^iii^h®!liulps are not bleached and jhay or may not be sized aUd 
. joi^ired. =,^0 conoenfratimi of the pidp ia the vat is 3 to 4 $- 
^d depends, upon the thickness of the board required. The 
4s?(»age yield of the bo^ards from these materials is from 
pier cent.<. ■ 

lip pulp making the material is beaten fairly rapj^y, ■ 
straw,boards can also be made'in.,a country ohnnam ** 
for makingohunam paste fyr.p ■ 

: .Bsel^g the sheets,, the pulp taken on the inovM' is ■ 

the piher varieties, of paper,, Spneiames 
of shoots ^TO plao^ one over thes other 
order to get a thick sheet. Instead of ordinary ^Jdoth 
^ ^i y -'^Jlfee.doth- is used % ^eouching the Wet «huete.(^ : . 

.must be .piesBed. hard lU oriJeiitQ ; 
%i%en|.stiff-and<rtroug.'-.: - 



Soiae times the pidps are loaded ,■^ith coloured ochres : ; 
(generally yellow oclire) to increase weight and give a smooth 
Burface to the boards. For waterproof boards the pulpis 
sized with 2 to 3% of rosin. The wet boards are dried in the 
fields. The boards are not allowed to dry hard but in a 
slightly damp state they are piled in a heap so that they may 
not warp. They ^e calendered in a heavy calender. Boards 
can never be properly hand glazed as they are too thick. H 
the boards are hard dried and bent ot warped,"they should be. 
damped with water and piled in a heap and pressed inth . 
stones or in a screw press to make them flat before calendering. 

Materials treaty with caustic soda produce stiffer boards 
than when lime is used for their treatment: The,yield of the 
hoards depends upon the amount of the alkolis used in the 
treatment. The following data for board pulps from sugar¬ 
cane trash will be useful , . ■ 

Sugarcane trash ' 

Caustic soda _ 

Fuel for boiling for 3 hours J Bengali mauM 
Power required for pulp making 4 unit K. Ws. . 

in 2 hours. , k.. 

The pulp obtained was 24 lbs. or 48%. As the quaJRtiea 
veie small no labour data have been given. The usual size 
of the hoards is 26” X 32" with varying thickness. Bach 
let weighs from 8 ozB. to l^o 2 Ihs. according to the 

thickness. W 

(13) MOUNT BOARDS ' 

pipw md 30 % ww ot from »lo»»d 

LLm. fcui pr.fet.Wj “t S 

„.m.fo. the :.tt.tt tc«gd.. TWtf.MeBot lUMbrf. 
S.-mlp. made!» for writing ot pop® 



"Yr' 
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boards, ThejiB'oimt boards mtiati ^ harder, stiffer and denser 
in appearaiide than the straw boards as it must not warp 
dr bend during use. The surface is either plainer toothed.. 

, (14) PAPIER-MACHE ARTICLES 

' Pahey articles such as moulded pictures or designs dr 
.. trays, boies, unbreakable oontainers eto., can be made from 
, ,, the Waste pulps naixed with gums, glue or starch paste as a 
binder arid shaping them in moulds oast in cement. The 
pulp thinned with water is first sprinkled into the mould to- 
■fill up the dfevioes and corners, then filling it with the thick 
paste of the pulp. This is afterwards pressed with absorbent 
. cloth to squeeze out as much water as is possible, the 
irregularities again being made up by applying more paste 
and pressing with absorbent cloth to remove water and make 
it as muoh .dry as possible to prevent shrinkage of the 
' moulded article after drying. In order to have a smooth 
snrfaoe and weight, the pulp may be mixed with china clay. 
The artldleamay be lacquered in artistic designs or may be 
; painted with oil or water oolburs or while moulding, the pulps 
in different colours may be used in an artistic way to produce 
. attractive, coloured designs. ‘ 

- 4' Another way of shaping the articles is to gum the sheets, 
;the number pf which is determined by the desired thickness 
in the .article. Tifife pasted sheets are afterwards moistened 
;,with water and while in semi-wet condition they are pressed 
between a positive and negative die of the required pattefn. 

The dies may be carved outof wood. 
r'‘\ Unbreakable baskets may be made by moulding pastes 
of pulj^-with band on an inverted , earthen pot. 

- (1*6),; DEFECTS IN THE PAPER THEIR REMEDIES 

Tfreghlaiity in the thioknMB in thAsame sheet is caused 
' by the mould not .being in leyel when' the Wet .pulp .containing 
water is takon^ on it. ,'Wa,ter triet tO 'Ueek it^ own level and 
so, if the ihquld is tiltOd in' one corner or one side, the w®^^ 
with t'ie ptdpWifi'liave'A bfi’thtose'pkrts of^the ■ 

inoioUld whiohar^ loW. ■ At'^e d^eteideB'thepifip.'willke'^feBB. 
^en such sheet tA dfied, the : differenee in-.the th^^ 





^ i ft. m.-Jd «.a a tt .ot ’”^5, ,e„,irf. 

pMBe6 '.mj Wot. ‘’“.,J“’'tvio^„,.r.qmt8B ooUKdorabl. 

Lml]iBgtl.oP"lP*‘»'“*'“ ’^-moving tt. 

..pwiily -.iai UoWng.oi .bwtl).nt p»pM» "t ^8 

Biul. .8 ft. W««I dtam »W»7 „j| ,o ^ i„ b. 

„ft.»..ft. polp 4oft.V.t.h.oId b. ° 

„.r. mia.rm toft, portion tthtohi.Mb..y.° «y^ ^ 

a,ft. mould; m .1»> ft« mould mnrtb. ftokon w>‘l>o'“ 

wastine any time, before the water drams away. 

Okmslarmt ugly marks. These are 
by the drops of water from the fingers falling on the wet sh^t 
whUe ren\oving the deckle or placing the cloth on it^, For 
this, the^ fingers should be shaken away 
drop down water which is carried with them while lifting the 
sheet. Sometimes during couching the sheets, air bubbles ate 
entrapped , in the couched sheets and while pressing the wot 
sheets to remove water the air bubbles try to find^ their way 
out causing some of the pulp to recede from those portions. 
This causes watermark-like specks in the paper. To obviate 
this, more, care should he taken to see that all the air is remo¬ 
ved' while that sheet is being couched from one side of the 
mould. Sometimes wavy water lines aie produced in the sheet 
on the edges. These are caused either from the cloth not 
' being -sufficiently' stretched to remove the creases or the air 
pockets from it or from the irregularity in couching the sheets 
one over the other. The sheets must be so couched as 
their edges will lie’exaotly one over the other from all sides. 

I Paper of even thickness couched carefully* will have no 
subsequent troubles. 

Oockliihg. This is especially experienced in paper made 

■ from iuglfiy hydrated pulps during the dry climate, especially in 
,the summer.' This is diie to unequal shrinkage in paper while 

■ ilrying rapidly. In such cases it is better to dry the paper at 
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^ght tisSe fflT in a place eupiounded by kbus ouptains, on which 
waiter is sprinkled frointin(eto time. This prevents rapid 
drying of the paper with unequal shrinkage. Where this is hot 
possible it is better to make the paper in the monsoons or jn 
the cold weather, -penerally March, April and May are not 
favourable montbs for such paper, It is the experience that 
fipoh paper becomes plain withoat cockling in a few , days no 
sooher the monsoon sets in. This oooWing is lesser in places 
like Bombay where the humidity is higher and temperatures 
Me lower than the np-oountry places. Generally 60 to 70% 
huihidity is favourable for paper drying. It is also preferable^. ' 
to, ^e^ the sheets pressed after removing them before they 
.aiie hard dried. This flattens the paper. 

Paper requires certain amount Of natural moisture (7 to 
8%) in order to have the proper feef, finish and strength in it. 
to making the sheets in the hot months with dry weather the 
mmsture in the paper is likely to be less sometimes as mnob as 
3 to , 6% or even low. Such sheets should he stored in a cool 
moist place t}ll;the monsoons to get matnred before they 
are sold. 

This difficulty is not mos% experienced with softer papers, 
fiucb as ordinary w^jliiugs., blottipgs etc. 

’ Eolea, Sjneks etc. in ihe paf&r. Holes in the paper ^are 
caused by sand oi.foreign hard particles which sometimes fall 
away after drying or cleaning. Specks in paper are caused by 
: foreign partjdes of dust or by unreduced materials or from 
pulps which have not been well stirred in the vat to separate 
the flbiss. Hence due precaution must be l^aken to eUminate 
' foreign partiries at the oommencement of processing -the raw 
. material, the pulps should also be carefully made so as not to 
leave any unneduced portion in them- 

The wet. sheets on the sometimes get torn while 
remering the dothes. This is'caused by the long threads 
frsm the cloth finding their way into the sheets. M loose, 

' long threads from the obnohing clothes should be removeid and 
■ If ^tbo trphlflesbme then the borders should he sewii. Similarly 
. cl^es: should not he removed &bm the jjheete while they are 
' While detaching clothes from the paper on the 

. w[4i^ tbs separation ibbtfid begih from one of the upper eor- 



Wfl aaioontinuedby caUdMly detaching the portion of tW-i^ 
■oloth from the upper edge and then with light hand the whole 
piece should he removed quinkly. If it is found that the sheet 
is lltelf to tear then the cloth should be re-pressed against the 
paper and the separation may be tried from the vertical side. 
Separation of cloth from sheets requires some practice and 
oarefiil attention. 

Deterioration in the sheet is caused by excessive aUlne 
and bleaching treatment or InsufEcient washing, thereby 
weakening the pulps. Pulps are also sometimes spoilt by 
undue haste in treating them in the beaters or by storing them 
for a long time in wet condition by which they^are decayed or 
putriSed. Paper made from such pulps becomes weak., 

This is prevented by keeping the paper in 
process or the finished paper in heaps or pressed with heavy 
weights for a month or two hy which time the sheets are 
ioonditioned or cured and become fiat, The unfinished paper 
is polished or calendered afterwards. 


'■ OHAETIR Xtn 

MAT MAKING FOK PAPER , 

' Appliances. A wooden frame,"horse hair or fsilk^thread,' ■ 
IrTin tlafla grasB stalks or thin bamboo wires, beads of (|lay or ' 
' glass or lead and a needle. 

; Th6 wocfdm frame. J in Fig. 13 shows the general 
oQpsiiraotiou of the frame. A Ai is a wooden patti or bar 
aiioiit 3}, feet long, inches broad and ^ inch thick. It is 
, . somewhat rounded at the upper side in which thin slits or not- 
ohes abont 1/16 or 1/8 of an inch deep are made, at a regular 
distance of i inch. The slits should be just broad enough fdr 
the. hair or silk.thread to pasAeasily into them. They should 
never be broader. 

This patti is fixed into two vertioal supports B and Bi 
. whioh in their turn are firmly inserted into the two wooden 
blooks D and Di which are about 6 inches long, 3'inches broad 
, and 3 inches thick and are shaped as shown in the drawing. 
The two upright pattis or bars B and Bl are about 14 feet 
Ifighi 2 inches broad and one half inch thick. They are inserted 
about 1 to 14 inches into the blocks D and Di, and into the 
horizontal patti' A and at a distance of about 6 inches 
li.’from its ends. The blooks D and l)i.are joined together by a 
S fjaorizontal piece of wood E about inches broad, 1 inch thick 
' and of s'ufB.oient. length. To this piece of wood E is fixed 
another wooden patti F 10 inches long, 1/2 inch broad and 1 
inch thick so as to form a cross as is seen in the drawing. 
This' cross heljps.to keep the frame firm and upright. Pockets 
may be made in' this cross to keep needles, beads, etc. 

: prmiruotioT^ of Ijie mat. To make a mat 2 or 3 
.strands of horse hair are taken and twisted together to form- 
a B^ingi Two: such strings are joined together to form a 
‘ finffloiently long thread. The ends of these pieces, of thread are 
,tied to the clay nr glass beads of sufaoient weight to keep them 
. sufficiently tight or stretched. The pieces ,of thread are then 
^acbd in the dits of the upper patti or wooden bar A Ai, the -' 
bead weighted ends hanging on the two sides. The threads 
^99such that when put in - 
the sfit ,tfiey remain suspended by means of the bead weights. 








thread are arranged in the elite according 
,: the design of the i^eaving effect desired in the finished ■■ 
Now the tnotiess grass stalk or bamboo wire thin « 
.^iform in thickness, is placed just close tothe ^BoTe ' 
the hair strings. The positions of the grass stalk ^ 
and the slits in the wooden patti or farrbefw T 
; at,^in,]?ig. i3,Tte grass stalk 
..^^l^h^^and the,palm of 

opposite dide raised by the rest of the fingers. fr„ !- 
• part of thelstring is then turned over the'grass stalk i 

BM.W Hght h..d «,e : 

almg bn tt. fingenn „f ti, Irf^^d (ZS 

.^te Kde » brougbl omr to the front side. In t^ Z 
, a p«»«telk gete bonnd with aknot of the heir (Sto' 
mnfM^ anrttetion of the binding e&ot at 4). TheZiE; 

i SS* S' string rests in 

£ tortfl'"" “■ i” tte po'ilion. of . 

**“ “= ■'“'to tl»n the ; 
;■ iWt£&ned r smother grass stalk of suitable : 

tfce 'vt^Qoden patti as a oontinuatlon of 

isr the fi^st stalk wCff proceeded with, as, 

Of a different Cgth frtm £ f , I® made, another stalk :; 
wooden patti to the- 

Strings are turned nvpr ‘ grass ^>8talk, and the ^h'alr. 

of suitable length plaord / Another grass stalk r - 

h'ftJSW®)i,r.aSj,:]^^Te s.,®'.ooiitinuatipn, of this aind : 

I^^P-fiX^aud breaS is woven to the, 

■' "'^The effect of the ^ 

... .+ 06 .-.binsii]ia.- effenSt./bftlw 'gr^s,: 




m 


itailka the tail? sjitinga in their respeotilre positicina i& showA 

by the manigfied drawing in the'illuBtpation. 

In case the grass stalks are shorter than the desired 
breadth of the mat, aind ttrcr or three pieces of stalks are- 
required to produce a single line breadthwise then the grass 
stalks chosen in the subsequent operations of weaving should „ 
be of unequal lengths. If the succeeding lines are wo ve« wH/h 
stalks aU of equal length then instead of one mat ultimately 
two or three mats of shorter lengths would be produced. As- 

an illustration suppose the mat has to be of 18 inches breadth 
and the grass stalks are about 7 inches long. Then for , 
,the first line if three grass stalks of 7 inches + inches + 5 
inches, or 7' inches + 7 inches + 4 inches length = 18 indies 
ara taken, then the seoon^ line diould be constructed with 
Btalks of 6 inches + 5 inches + 7 inches, or 6 inches + 7 inches 
+ 6 inches, or 4 inches + 7 inches + 7 inches = 18 inches. ■ 
But on no account should the order of any line, say 7 inches 
+ 6 inches + 6 inohea or 7 inches + 7 mohes + 4 inches, he 
continuously repeated in the next succeeding lines, as in that 
oasfl instead of one mat of 18 inches breadth, 8. mats of 
7 inches, 6 inohas and & inches, or 7 inches* 7 inches and 4 
inches breadths will ultimately be obtained. , 

Wherever more than one piece of grass stalk has to he 
used to'^form-a'single line* the joints should lie between , 
two hair-lines close to each other. This will give strength to 


the stalks and ultimately to the'mat. - , ■ ^ 

Another better plan is to join the grass stalks by inserting 
small bamboo pins in the hollow ends of the stalks , so a» to 

fonn;a continuous of line the desired length. 

When more hair strings are required to be joined to 
the first strings, , then the beads from, the ends of. the firrt 
Strings stwuld be removed and two other strings should^be 
tie^ to the ends of the first strings and the two beads attached 
to the'cnds of eaoh of the two new strings. nu 

Ail the knots in the strings with their loose ends shorn 
be brought to one side of the mat with a needle, as tfe 
side to, he used for paper Ufting must be free ^01^^ 
and^ tho free ends of hair as oth^wjse the Wet sheet wdl 


’ ho torn. 



wmmng 'effGa. The weaving eflFeot or the oUi 
KqW produced by the haW; strings will depend upon the ^ 
arrangement of the strings in the different slits. This will 
be clearly understood from 1 and 2 . in lig. 13. i In 1 is shown 
the arrangement of the strings at different intervals, while 
2 illustrates the consequent weaving effect of these strings. 

^t'Should be noted from the drawings that the beads tied 
to the. different strings are not in the same line, but are placed 
irregularly of facilitate the turning over of the string without' 
hitch or intermingliug. 

,, The terms “length ’* ai,d » breadth ” used ii this section 
-should be talren figuratively and not strictly according to 
their usual meaning, as sometimes the breadth of the mat 
along-the grass stalk line may be greater than the length of 
the m,at produced, by subsequent grass stalks, along. the hair 

lines. 


The hair stfin^g should generally be arranged for the 
most part at a distance of 1 to H inches from each other. At 
he edges of the mat and at some regular intervals they should 
arranged at a distance of about inch. Particular 
attenti^ should be , paid to the joints of the grass stalks, 
^h^re there should be a double or treble line of strings at a 
.^Mtanoe of i moh,apart, to give strength to the mats. The 

mat .may he woven even vrith silk thread;- s. , 

L the same principle 

by usmg a bigger frame either of wood or bamboo. Instead 
of shts sman nmls are fixed at;regular intervals and instead of 

hair strings cotton yarn or thread is used. : ' 

paper-making its size is first 
system of 

M,mg. (Ckspter TOI poge 99 ,) 

asfcstSidttsUmltao.b.rt .diatenoo^fl” 

BUdS of stllfi lYlAfi A I - ' m * 

I,' -i If I. ™at. A sheet made 6 n the zrasi-maf 
thwih a Jnst 
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OHAPTBB XlV ■ 

GENERAL OONSILERATIONS 

Factory site, water, etc. Paper manufacture requires 
plenty of water,, about 40 to 60 gallons for each pound of ' 
paper produced. In choosing a site ,for starting a factory 
this must not be lost sight of. , There must be ah everl^ting 
supply of water, since it is so important a factor. It must b^ 
clean, soft and free from ‘suspended impurities. Generally 
the site chosen must be by the side of a river or tank. If 
these ard not available then the supply should be froma well, 
to raise water from which arrangements should be mkde. either 
for a Persian wheel or a pump. ' 

Water is divided into two classes—soft and hard. Rain 
and spring water flowing through rocks is practically soft 
water as it contains very little dislolved matter. T T a r dnesii 
in water is caused by soluble salts, as while flowing through 
the earth or clays it dissolves not only the soluble salts, but 
also lime and magnesia which are rendered solnble by the 
excess of carbonic acid generated from the decay of veg^ation 
or organic matter. One test to distinguish between hB,rd aUd 
soft water is to add some pure soap solution to a'buoketfol of ■ 
water and stir it. If the water fe soft it lathers freely with 
praotiaUy little ourd formatiouj while with hard, water the 
curds formed are perceptibly in large amount before it gives ^ 
any lather. Soft water is preferable to Hard one for paper 
making as the raw material and the piilp have to go througlr - 
it several times by way of washing, boiling, eto. Since lime is 
absorbed by cellulose, marking it brittle, water containing linie^ 
and ma^esinm salts are injurious for the production of good. . 
paper. In ease the water is not clear or is hard it is advant¬ 
ageous to filter it through sand filters or soften it with linie 
and allow it to settle before using. 

Equally iniportant is the factor of the outlet of tke.used 
water. It should not be allpvod to aooumulate.or epak'fn the . 
grpuod' near the factory nor to drain into^ifsrn'igihal 
A system of drainage should be provided fp? the Factory 
water otoj^ied away fr6iu.;the .site. Such water ,can be.profi^^^ 



tiy used for the cultivation of oolocasia antiquorum o( 

■'irtir), plantain, papaya etc. 

^ Tie Bite choeen for the factory should be away frpni 
habitations,, by reason firstly of the inconvenience caused to 
the town ’ or village by the drain water especihlly when no 
drainage is provided, and secondly of the noise of the dhenkU, 
\eto. Another factor to be borne in mind is the freedom of ths 
factory premises from dust, dirt, mud, etc. If such dirt gets 
mixed with the pulp or water it appears in the paper, making 
- itunsightly or of a dull colour. 

, " V '^BconoMiics of produoiion. The aim of any indnsijry is no 
only to prepare goods hut also to produce them economically. 
The factors that count iq an industry are(1) Availability of 
the suitable raw material, (2) Labour, (3) Efficiency in prOdn- 
otiph, (4) Quality uf the goods produced, (6) Distribution or 
market for the product, (b) Transport. 

Provided they are suitable, the materials that go to'^^asts 
. should generally he used for converting into paper as their 
price is negligible, A few of such wastes are old olPthes, 
spinning waste, cotton waste, tailor’s waste, old ropes and 
.fishing nets, old gunny bags, used baskets, mats and Buch 
other materiall'wbiob have no other Important and better 
ijtdnstriaL or other nse, e.g. ^nseed and ootton stalks, plantain 
fibre;* etc. While stress is being laid on the use of wastes, it 
.should not be made an absolute rule where quality and pi^oet 
'' are of the first and foremost importance. In such case if the 
wastes do not give the .desired product then they should not 
be used. In short the aim of the manufacturer should 
be to., get the suitable raw material at the .cheapest 
prloesi. The supj^ of the wastes or other materials must be 
: constant ' and ea8fiy\available. For this reason .and also for 
tbn cost of transport ptefm^enpe should be given to such 
materials aS ate available in the locality or within easy dii^ 
: tanbe of the faotPry. 

Next to raw materials is the question of labour. In faot 
in the ^oduotipn of paper,, labour counts much. In as much as 
tyrmthh^s the cost of produotlPn is spent on labour. Oart 
Should be taki^; to see that the labonr is not unduly rrasted or 
liverspeni in any ad ^^0 Pfooesses, At- tte sama WUii® ih 



^ its efficiency ia rjiaintamed. The awarigements 

Y the »*« «»*«> 

e iS^ee ta ee'iytS tl« good, from eee ope,.t,m, 

f’Mother to Ifthe>r«togetoeirt<Me.tort eyett- , 

rtm lahoor 1» «ndtoy epent i»d thie toe«.». the eoeto 
toWto» , ttoaottohenr h» get to 

TST^^'etS'ktadofwe.k. Itob*«,totod to 

get »ts a ^ a different value from labour , 

^fuitTd ffi paper lifting t)r paper polishing. In order that the 
' faS ma? be efficieni it is but necessary to have a contro 
factory y Mooesa SO th at no labour or raw material 

mductUm in oortoin pre«6.M»to«y he greeU or taiB 
the oLimption of moh prooMtod good, to the rabto- 
^ + ataees wbi* may result either in unnecessary wastap 

to torW. « >■ ““f f “ “ T 

?:7of j2.rd%*»'hi,towiUitad^ read, to»k.t. 

to focpthoprohle^rd: 

™ .. ^rUTinrease in cost due to transport. The same 
oompetition a produots. It is advisable to get 

\\he woA done on contract basis instead of emplo,^ng-i 
some of the ^ ^ rate the, ^mg 

Sa houseful, it being understood that the working day 

sodinp. 1 man or 2 pown up boys, can 
,1 n»n om on» M to « “»■ »' '»«»» : 
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66o- 700 sheets of blotting paper, with the assistance of » 
coucher.. 

5. Pressing^'and drying the sheets. 2 adults are reqidred 
to press and dry the sheets made by one vatman. 

6. Polishing. A man with good practice will glase ■120- 
160 sheets per day by the old process. In case of calender 2 
men can glaize 3 reams of paper, quite easily in a day. 

7. Gleaning. I man dan clean 400-480 sheets of paper per 

day. ' ' ' ' , , 

Paper Outting. 1 man can cut 3 to.A reams of paper 
per day with a sharp steel knife. ‘ With a cutting'machine the 
number will be double or treble. 

9. Gttbour required. On an average about 10 men 'are 
required for the production of one ream of paper. 

■ MiilN REQUIREMENTS OF DIFFERENT UNITS OF 

. PAPER-MAKING FACTORIES . 

i . UNITNo. 1.' 

: Production about 40-60 lbs. of paper per day, mostly 
.ftom waste paper. 

■ ' . Floor space requited—2000 to 2600 sq. feet including 6' 
veranda, approximately dist.ributed as under: 

1. Raw matorial store and preliminary 


treatment room ' 

. 16'X20' 

Kachha 

2 i,B 9 iling Room . .. 

. 16'xio' 


3'.; Dbenhi Rohm 

. 16'X13' 

if 

4. Five storage tanks. each 2^/ X 2' x 2^' 



deep , ... 

16'X 3' 8' 

i> 

5. Trampling and rubbing pits . ... 

16'X 7' 


0. Washing and storage of'pulps 

16'X 10' 

Faoca wall 

7. Paper-lifting room ... 

, 16'X20' 

II 

8. Sizing, finishing etc., 

16' X 26' 

|| 

0, Office room and finished products 

' j 

Kachha' ^ 

. , stora^. 

20'xl2' 

Faoca wl^l 


,16 X120 about ISOO B q. ft. 
excluding verimdav 




jjisywnmiwwrisw 




























. 16 —A eketeii plan for a 

full produotioa-oum-tri^ming Centie, Poona 











































The first two rooms ma; be separate from the rest of the 
building- The flooring must be m stone or hard lime-mortar 
or cement concrete, stone pavement being preferable. In an 
independant paper factory the plan of the buOdmg iaay"-be - 
somewhat on the lines of the sketch plan in I'ig. 14. Sut it 
may be vaded according to convenience. 

MAIN EQUIPMENT ESQUIRED IN THE DIFFERENT 
PROCESSES 

1. FreUminary treatment, rdofh. Two blool^ of wood ; 

2 axes; 1 grass chopper; 1 wire or bamboo screw or a 
charpoy. 

2. Boiling room. 1 open boiler S'-O diameter and 4/ high 

or dia. and 3' high set in suitable furnace or if this is not 
availi^ble 2 empty iron drums of 40 to 60 gallons capacity, set 
on a furnace or ohnla. Ash kindling bars and other furnace 
accessories, 2 or 3 segraes for preparing siae eto. ' 

3. Bhenhi Room. 1 or 2 dhenkia with cisterns and fioor 
as per description in this book. 

4. Trampling and rubbing, 2 or 4 trampling pits 27" in 

dia. and 12" deep almost dish-shaped with rough inside 
surfabc. Rubbing floor should be inetbueor plastered with 
cement.' In the centre, trap stone'4^ X 2 may be fixed or a 
rough fioor Of the same area may be made for actually tabbing 
the pulps. , ' 

6. Washing and storage room. 2 wooden tubs in, 
diameter x 2^' deep; 4 storage tanks, each 2^x2^ X P high. 

Washing. A ohaddai 2 yards long X 36"' wide or 2.baskets; 
or a cradle type ■wire cloth box 2^ x 2' x V —3"; 

6. Baper-Ufting room. 3 or 4 vats size 4i' x 3^' x 3' deep; 

2 tables on wheels 34' x 24' x 3' high. 

2 tables stationary „ ,, ,i. ' 

- 2 towd horses 3'X 0" X 34'high. 

12 paper-lifting frames in different sizes. 

•'6 .couching and pressing boa^^, .34'5<24'xi" thick, 

.. ■ or according to thef,-sizes ; of the paper to be 
made. ’- ■ ■ • • ^ \ 

loo to'206 pieces of. clothes. -.The. size Of each piece 
should be about 36" X 24" jappiopriate sfre. 

/v'. h;;. 




S or 6 pieces of bamboos for stirring etc 
^ 4 screw press, inside size 3^' longxS' broad with ]<?'/ 

Th<,pl,te..h„md be.tW ,Jf 

thiofe, the ' screw should be 3' x 2V> in * *0 

wofehH Whm no „ow io awSSf® ” 

7. Tkmr-dn/iwi riroii _ jy _ „ . available. 


r iooppor pots of 20, 10 , o's^roTe^ “T’ 

"■”8 >»>-!• ‘'X3'xl'' tWok 
DTiTinT+i, o — o I. „ , wooden 




9., 


lo. 


.Wall surface' of a,bnii+ 

OOOsq. feirt, or ropos 3000 to 4000 ftetlo 

0 ^^ 

CT""' »»t<>»epo.tte„d „„rt„ 

3 or ^ copDer Bots nf e/i in .-r .-jn mortar , 

2 sizing 

supports. 2 or 3 brushes. 

,, 1 Rectnnplar wooden tray inside size 3'x27''ya/^ 
high with , cook to remove the pried • 

3 wooden boards 34'' x25”x 1” tbiet +" aj. • 

. trpyf^L'piU aid p:^;”t 

. Sheets to remove excess sizing. , , ® ’’® 

Pohshing. 4 burnishers with 4 polislunv «+n 
1 paper weights. Size of the burnisil ” 
^ard ^long8»broadand 

at the centre with a seat 12” lone ^ i 

- IK' Ugh snppootal on t„„, ' '"°® ® “i 

hnmtohor „dt).o »,* Z 

wlento of two rolls, sa* 10" to 13" to T" ° 
and 36” lone and 9 ” in +i.- i ^ “ diameter 
oUlsble iZ ® 

pipoilW,, " ““"S^oents fer 

o^r, i tsblssi'xsi-xij’hki,. 

Jpa^ ontting knives 12” long wid 21” to 3” h,., s 

Bo»ds to.de to a.e sirs of dler^t^t 


,i; 

2. 

3. 

,4. 

■6. 


.miscellaneous 


6. buckets. 

3 baskets. 

Mron pestle and naortar. 
' ^lie sievesd 
,13gtinhy-,i^^^^^ 



6. 60 bamboos. .. 

7. 6 bamboo or palm mats. 

8. Cotton or hemp ropes and polj and Jute yarn. 

9. 4 shelves. ' ' 

10. 2 cupboards. 

11. 2 or 3 boxes. 

12. 2 pair of scissors. 

13. 2 stools. 

14. 1 ladder. 

16. 4 tinpots. 

16. 1 centigrade thermometer. 

17. 1 Bourne hydrometer. 

18. 1 measuring glass. 

19. Needles etc. 

20. 1 mat-making frame. 

The above requirements are given for an independent 
factory, using mostly waste paper as raw materials. 
Pulps from other wastes may be used in small quantities 
with the waste paper. Beating of such pulps being done imder 
thedhenki. They may be modified according to individual 
requirements and facilities. This is also true of building, which 
may or may not be so elaborately planned. The washing and 
boiling may be done outside the building to save built-up 
space. 

Owing to abnormal conditions due to war, it is not 
possible to give exact estimates as they may vary from place 
to place. However, the approximate cost of the built up 
area will be (2000 x 3j) Rs. 7,000/- or so. - The cost On 
account of the implements, except the boUing tanks, calender 
and press for which see Unit No, 2, will be Rs, 2000 or so. 

APPROXIMATE MONTHLY CONSUMPTION OP 
MATERIALS 

Waste paper and other raw materials 1 ton. , 

Soda ash If mds. 

Lime ■ ■ • 20 seers (not absolu* 

tely necessary.). 

Fuels •». 10 mannds. 

Rosin' Imaund. 



Alum (Chemioal) or . '. ... 1 J .2 maunds. 

Bazar aJum ... 13 

• ... wlL.. 


UNIT No. 2 

(Power .palp anit daily producing 40-60 lbs, 
or 80 Ibe, of paper from other wastes.) 

, Spiace requirements about 2500 sq. ft. 

1. Eaw Material storage and prelimi- 

naiy treatment room ... 26 ’x 

2. Boiler room ... jgj ^ 

3. Storage tanks and miscellaneous 

spaeewith 5 tanks, eaob 2 ( X 2 J'x 2 |^ 16 ’X 

4. Beater room ... .. 20 ’ x 

6. Pa]^r lifting and Pulp storage, etc. 15’ x 

6 . Sizing, finishing etc. ... ... 16 ’x 

— > . ... 16 ’ X 


'■ of rjig paper 


20 ’ Eaohha. 
10 * 


10’ Puooa. 
30* Puooa. 
26’ Pupoa. 
26’ Pucca. 
20 ’ Pupca. 


MACHINERY 

1. 2 Beaters rolls 26” dia, x 20” wide, COST 

knives 66 or 60. Bed-plate.knives 6. 

One roll with sharp knives beating 
edge of IV'face. 

One roll with blunt knives with 

„ ...2 X 1600 Rs. 3,000-0- 

2. 2 beater troughs 9’ long 4 ’-9” broad and 

a i 1 — Rs. 1 , 200 - 0 - 

3.1odender2ronsdia.l2”x3’long ... Rs. 1.800-:.0- 

4-.'l Press 

6.1 Electric Motor of 12 R. p, 

.6,1 Boiler 2J’ dia. 3’ high 
7. 1 furnace and chimney for bofler 

ft ' H r • ' iw — - 


Rs. 1,800 -t 0- 
Rs. 1,200—0- 
Rp.,' 600*^0— 
Rs. 600-0- 


0 IJT* IT » -wvuoi ... Jis. 600—0 

8 . Miaoefianeous fitting, shafting puUies etc. Rs. 1,000-0. 




' ■ Es. 11,000-0-0 

The other equipment as in unit 1 , , ...Bs. , 2000—0—0 

I Building ...Rs. 10,000—0—0 

Approximately Rs. 23,000—0—0 

The other requireiaeuta will be almoiit the sanie as in 1, 
This would produce about 50 lbs. rag paper or 80 lbs. of paper 
from paper wastes or other raw materials. 

NoteIf pressure boiling is required for treating other 
raw materials 4 digesters each of 5 gallons capa¬ 
city may be erected in the boiler room. 

UNIT No. 3 

Production about 100-112 lbs, of rag or 160 lbs. of other 
paper. The floor space will be about 4000 sq. feet. The 
general width of the building will be 20’ instead of 16’; the 
apace for the beaters and one calendar and motor will be 
,25’ X 35’. 

MACHINERY REQUIREMENTS ; 

1. 2 Beater tolls (one sharp and one bltmt) 30” dia. x 24* , 
width. No. of blades 64 to 72 ; axle 9’ X 3J” dia; Total wt., , 
of roll—1 ton.. No. of blades in bed-plate 8. 

2, Beater trough. lO’-e” long; 6’-5” broad aiid 20” 

deep. , , 

S. Power required will be 25 H. P. 

Except beaters the other requirements will be the same 
as in unit No. 1 and No. 2 with projportiohate increase in, 
them. The number of labourers will be about 30-36. Edr 
pressure boiling, 6 or 8 digesters may be used or one big 
digestor of 3’ dia. x 4’ high may be used but it Will, be governed , 
by the boiler act. The cost of budding and equifiment will 
hi about Rs. 32,000 or so. - ... 

Note r-^The requirements ahd estlSiates given in this 
section are simply meaUt to give ani approximate . 
idea and should not be taken as hpJ. In sta^^i- 
ing a factoryj loeal conditions,, ^itabilit^ of 
space, and jOther Taoilifciee Will ha'^e to be taken 
.intci account. I)ii616 w^ ahd blahk m^ketths , 
prieos also may yar^ from place to plhpe. 
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Appbitoix a . 

DE'rEftMlNAlION OF THE APPROXIMATE PERCEN¬ 
TAGE OF PULP OBTAINABLE FROM 

ANY RAW MATERIAL . . 


(1), Take an exactly weighed amoant of the raw material, 
say 10, 20 or 40~\olas, weighing it in a goldsmith’s 
balance. Then clean and sort it and out into htwhH 
pieces and again weigh it. Call this weight B as 
; . ,. against the original weight A. The .difference between 

^he two weights A—B wiU be the loss due to cleaning. 

,. (2) Next soak the cleaned material in water just sufacient 
to moisten and soften it and if hard bruise it in an iron 
or stone pestle and mortar. Boil the bruised material 
in sufficient quantity of water for one hour after 
which filter it through a piece of cloth and wash. Dry 
< the material in the sun taking care that none of it 
is lost and no dust or any foreign material enters into 
, i** Weigh the dried material accurately in a gold¬ 

smith’s balance. Again dry and weigh it as before. 
Repeat this tiU the weight remains constant. Call this 
weight 0. The difference between the weights B—0 
, ,, , gives the loss due to the water soluble components 
of the. fibre. 


(3) Boil the material from the last operation in a sufficient 
quantity of 1‘0% caustic soda solution for one hour. 
Then filter it through cloth as before and wash tiU it is 
free from the soluble compounds which can be judged 
■from the absence, of any colour in the washed water. 
Dry the material in the sun and weigh as before till the' 

- weight is constant. CaU this weight D. The difference 
between the two weights C-D wiU give the matters 
soluble ih oaustio soda solution, 

(4) Repeat the above process of boiling fn oaustio soda 
jolution a second time and note down any difference 
betweenthe two treatments., CaU the average weight E. 

' treatment should be 

moistened with water and treated with 6 . 0 % bleachina 
powder,dissolved m water,,fpllovvmg..the same, precau- 



■ . . ■ m 

tions in making the hleaching powder Bolutions as 
described elsewhere. Keep the material in this, solution 
for 5 to G hours stirring occasionally. Afterwards 
wash in plenty of water till it is free from the blea-ch- 
ing solution. If the material is not white enough then 
it should be boiled with 1.0% soda ash solution for 
15 minutes, washed well and again treated with 6.0% 
bleaching powder as before. The process of hleachingj 
washing and boiling with soda ash solution is repeated 
till the material is white. The material so treated is • 
washed in plenty of water and (dried in the sun till the 
weight is constant. Call this weight S.. The difference , 
in weights E—F will give an idea about the bleochabla _ 
matter in the material.' ■ 

Note—After the last bleaching when the pulp becomes white 
it should not be boiled with soda ash solution. 

A careful observation of the above results and their 
interpretation will iridioato the nature of the treatments that 
should be given to the material in question and the percentage 
of the cellulose or pulp that can be obtained from it. The 
percentage of the cellulose can he found out by the simple 

rule of three. It is — x 100 where F is the weight of 

’A. 

bleached ceUulose and A is the weight the of original material 


ANALYSIS OF PAPER-MAKING} FIBRES 

(Cross & Sevan’s method) 

In order to obtain average result^ a fairly representative 
sample should be taken for analysis. All the operations 
are required to he made on septoate portions from the; sample. 
The fibrous substance should be cut into 1” lengths. In oaae; 
of harder substance like bamboo, they should be cr“Shedto 
splinters and then cut as ahovO. Duplicate results should be 
taken for comparison of each operation, each time usmg 10 or 
26 crams of the material exactly weighed on att analytical 
balLoe; Thereshlt's should be calculated in percentage., on 

:air-dry br oven-dry basis.^ ^ ; -y - 
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CotBpoeititm of the fibre 

: (1) Moiitm. Weigh-exaetly 10 or 26 grame of the 

. sfehBtauoe and dry it in an oven at 100° C, till its weight is 
oonatantr ■ 

Loss in weight X 100 

. JMoisture per cent = —- - ---— 

Original weight tahen. 

(2.) Ad. The dried or origmal substanoe is ineinerated 
ina^ioa orplatin^ Cool in a dessioator and weigh. 
Rqpieat to constant weight: : 

' ; wt. of the ash x 100 

■ oent = — 


wt. of the original material 

(Z) Oi}a and fats, 10 grams of the original substanee are 
dried in an oven,, and extracted in a Soxlet apparatus with 
ether, till all the, fatty matters are extracted. Generally it 
takes from 3 to. 4 hours for extraction. Evaporate the ether 
and dry thp residue to constant weight, in an oven at 106° 0. 

Weight of the extract X 100 

Percentage of fatty matters ---—___ 

{i) dlhaii aolviles. (a) Alpha hydrolysis: 10 or 26 grams 
^ : of the air-dry substance is boiled in 16-20 parts of one per 
cWt sttength caustic soda solution for 5 minutes and washed 
' through fine bleached muslin cloth in a ,funnel or through a 
' fine bronze seiye (70 No,), till it is free’from the coloured 
V Uquid of' alkali. Squeeze the remaining water and dry the 
, - substance at 100° C in the oven to constant weight. ^Urq ji 

■ . Diff.in,weight X 100 

solubles m alpha hydrolysis in p.c..*_ ^ __ 


(b) Beta hydrolysis! 

Repeat the above usings^arate portion of the'substauci 
and boil it for one hour instead of 6 minutes. 

Alkali solubea in Beta hydrolysis in p.o. weight x 1 ^ 

The onginsi weigh 

, (C 0 «S»f“*^Ml».or 26 giMMoftli 6 »WryAbrtm® 

4;.. fee. *® *# s 4^ 




/ied-' ■ ^ 

lumpe as fax as is possible and put it in a wash bottle, ^ass 
chlorine, previously washed through w:ater to make it free 
flora hydroobloiic acid which is injurious to cellulose, for one 
hour into the substanno. It will be noticed that the substance 
becomes yellowish brown in proportion to the lignin present 
in the Bubstauoe. This is due to chlorine combimng; with the 
lignin. The Chlorinated sabstance is next washed with water 
■ and boiled for 10 minutes in 2^ solution of sodium snlphite 
crystals to which a few drops of 1% strength caustic soda ■ 
solution are added. The solution asBumes a reddish brown or ; 
magenta colour due to the sdution of the lignin chloride into 
the sulphite. Wash completely and put the substance in a 
very weak solution of bleaching powder for about two to three ^ 
hours to remove the residual colour from the cellulose to 
ni fllrA it white. Wash the cellulose till it is free from bleaching 
powder. Dry it in the oven at 100® C to constant weight. 

. The weight of the cellulose X 100 

Cellulose p.o. ----- 

The original weight 

T.^gnin p. c. = Dor ceut weight of the oven-dty substance in 
the Beta hydrolysis - (minus) 
per cent weight of the ovemdry oellnlose., 
Note:—As the moisture, contents of the fibres vary in 

different climatic conditions, all the analytical '' 
results should be found out at the same period. 
They must not be performed at wide intervals. , . 
Instead of oven drying, the resrdts may be calculated on 
air-dry basis in winch case moisture will not betaken into 
account. In oases of harder fibres the chlorination method is 
repeated two or three times before obtaining pure oellulo^.- 


DETERMINATION OF THE “ AND y CELLULOSE 
FROM A PARTICULAR RAW MATERIAL * 

The cellulose from the raw material should be separately 

obtained in , sufficient quantity for Various by 

the: chlorination; method. ,It, shqnld be air-dfied tod not 

OTen^dried ,'.'s '' i.!*' "■ 

. iJkMtwe.andash i^ . 
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.Alpha cettitloie. This is determined by the marcerizatiob 
rtacfcion on cellulose. 10 grams "of the air-dry material are 
Well mixed with 500 c.e. of 17. 6 p. c. strength of 40® Tw or 
24:° Be’ solution of caustic soda for exactly half an hour. The 
mixture must be well churned or mixed. At the end of this 

■ period it is mixed with 60 c.o. of water and filtered into a 
. Buchner Bask through a Buckner funnel using bleached cloth 
instead of paper for filtration. Suction is applied through a 
filter, pump to aid filtration. The residue on the funnel is 
washed with plenty of distilled water till it is free from 
alkali. The fibre is next washed with dilute acetic acid and 
finally with distilled water and dried in the air to constant 
weight. This represants alpha cellulose in the air-dry material. 
The result may be calculated in per cent on air-dry basis. 

Beta eeUiilose, To the filtrates from above add sufSoient 
acetic ^acid till all the alkali is neutralized and heat it on a 
water hath fill the precipitate coagulates. This is filtered 
and wasH^ through bleached muslin cloth and dried in the 
air as before. The results may be calculated as above. This , 
gives the p. o. Betaroellulose in the original cellulose. 

; jjomwifl Gellulose. la found out “by diEreronoe between 
the original cellulose and Alpha and Beta'cellulose added 


. DETEEMINATION OF THE P. 0. CONSUMPTION 
. OF ALKALI AND BLEACH REQUIRED FOR 
TREATING THE MATERIAL 

-^OpmhoiVmg jsystm. In the determinations of the alkali 
solubles in the Beta hydrolysis of the fibre, the exact amount 
of caustic soda added to the fibre should first be calculated 
by titration methods. At the end of the operation of boiling . 
for one hoUi^.aU. the filtrates.as well as the washing are 
oblle'ctted together,- oooled and made to a definite Volume from 
Which the unused alkali, miy be calculated by titrating, a 
definite volume as usual with standard acid. The difference 
in weights gives the alkali consumed.' The results ^ould be 
calculated in p, c^ of alkali consunied. , ' . ^ 

Digestion system. 1000 or 2000 grams of the .material 
^o^d be digested ,'.^th sufficient but definite amount of 



:m ■ 

iaastic soda solution of 2.0 or 3.0^ strength., The amount 
of caustic soda added should he found out by titration methods. 
This mixture is digested at 80, 40 or 50 lbs, pressure for 
4 hours. The digested material is washed oompletely. All 
the washings and the digested liquids aTe^oolleoted together and 
made to a definite volume in gallons or litres. In the former 
oase the oonteuts should be converted; into litres by the 
conversion factor 1 gallon = 4.546 litres. I^rom this the amount 
of the unused alkali may be found oi^ by titration method 
and percentage of alkali consumed may be found out. 

Bleach Usl. The material from either of the above treat- 
rnehta should be mixed with a definite and sufficient amount of 
bleaching solution, whose bleaching powder contents are pre¬ 
viously known. Immediately after mixing the stuff with the ■» 
solution a definite amount 5 c. os should be titrated with a 
standard solution of sodium-thio-sulpha'teandthe result of the 
titration in c.c. used noted. To ascertain the bleaching pro¬ 
gress 6 ci CB from the mixture should be titrated against Na* 

Sa 03 solution from time to time, This should he continued 
till the pulp is white or of the desired appearance in colour. 
The results may be calculated as under 

P. 0. of bleaching powder consumed® Original wt. of 
bleaching powder x(l3t reading in o.cs.’-last reading in c.cb. 
ofNa 2 S 203 ) X 100-r 

(Ist reading of titration.in o.'Cb.].x original weight . 
of fibre either boiled or digested. 

. The optimum conditions of the pressures for digestion 
with oonsmuptioD of bleaching powder can be dete^. 

mined by varying the conditions of digestion at 'different 
pressures and for different periods. 



OStLULOSE CdNTlNTS IN DtPl’ERfeNi? 
RAW MATERIAL 


Percentage loss over the original material 



2 

3 


1 hour 

‘ 1 hour 

1 hour 

Cellulose 

boiling in 

boiling in 

tMorinOf percentage 

plain VMter 1% eausHe 

tim 


ihaw Material : 

6oia 

solution 

from 2 


1 . Ootton unclean . 2 ' 

. 10 

IS 

86 

2. Sunn-hemp 2.5 

23.5-24 

28-29 

72-73 

3. Linseed fibre crudA x 

35.0-35.6 

63.6-58 

42.0-46.4 

4. Sisal hemp 3.0-7.2 

16.0-20.0 

34.0-36.0 

64,0-66.0 

6 . Old bamboo waste 12.0 ’ 

32.5-34 

65.0-56.6 

43.6-46.0 

6 . Old manila rope 12.5 

, 29.0 

39.0 

61.0 

7. Old jute Waste , 16.0 

30.0 

46.0-47.6 

62.6-66.0 

8 . Rice straw 18.0 

47.6 

67.5 

42,5 . 

9. Moya grass 7.6 

48.76 

64.0-66.0 

36.0*36,0 

10. Bul-rush 20.8 

11. Miirad sing (Heli- ' 

39,2 

72.0 

28.0 

■ aotei's Isora) 20.8 

. ... 

66.2 

34.8 

12, Rameta bark x 

40.0 

62.8-67.6 

42.5-47.2 

13.’ Nim bark X 

14.. Antiaris Toxioaria 

... 

76.2 

24.8 

Valkal tree x. 

• «t 


66.0 

15, Cotton stalk fibre x 

• • • 

.* * * 

34.0 

16:; Date palm'leaves x 


* • 1 

17.0 

17. Date palm stems x 

4 • 1 

• < ■ 

40.0 

,18. Munj grass ,x 

r «4« 


46.0 

19. Pious rdigiosa x 

• f • 

• 1 • 

62.0 ( 

20. Plantaih stem fibre 




' pmtially cleaned 25.0 

' 6L0 

74.4 

26.6 


, These reBTilte are taken from etudents’ vrork and are based 
on air-dry .weights. 



APPENDIX B 

COST OF PRODUCTION OF PAPER PROM I BENGALEE 
MAUND_OP WASTE PAPER AT ONE, OF TSE OLD 
PAPER FACTORIES IN BOMBAY PROVINCE (1941—42) 

Rfl. A, t, 

1 BangiEilee maimd raddi waste paper at Rg. 4.8.0 per 

Bengalee maiind ... . ... ^ 'g o 

Paper obtained is 6 to 6 gnddies i.c. 3 reams of 

doublefoolscapsizeorSiiguddiesi.e.lfreW' 
of paper, size Bahaddarkhani... 26 ‘* x 28 ” 

The total weight of paper obtained is 60 lbs 
Soap^ lime, washing soda ... i o o , ’ 

Alum ... 2 lbs. ... Rs. 0-4-0 ... 0 8 0 .., . 

Wheat for sizmg-20 lbs. ... Re. 1-4-0 ... 112 0 ’ ! 

Labour 

Sorting and cleaning (This is done by old men 
in the kagazis’ houses) anna 
oneper day for three days ... 0 3 0 
Washing, rubbii^ and pulp-making,..by contract 

2 men for 6 to days at , ' 

Rs. 4/-perBengaleemaund ... 4 C O 

Paper-making.. by oontraot,..AB. 12perguddi / 

of 240 sheets 4 6 0 : 

Vatman’s assistant ' (a small girl to put the cloth : ( 

, on the wet sheet over the ; ‘V,: 
Mould) 1 anna per 240 Sheets 
or opeguddi ... 0 6 Ol 

Paper drying.by oontraet.,....As. 6 per guddi... 1 14 • (i 


Paper cleaning with pumice stone.. .As. 1 per guddi , . . 

0 

Sizing.by contract 

As. 4 per guddi... 

1 8 .O ': 

Glazing ... , „ 

„ 8 per guddi...' 

8 0 0 / 

Cutting „ 

„ i per guddi . 1. 

0 6 0, . , : *! 

Fining vat with water „ . .. ' 

„ 1 per guddi... 

o,,8':-0';:.^ 

Paper mat, doth and depreciation on tools „ ... 

■0 .6 


.24' 








1 * The total cost of ooBTereion of one Bengalee manud or 

waste paper into seivioeahle paper comes to about Es. 24-11-0 
for six cuddies or three reams of double foolscap size. The 
average cost per guddi comes to Es. 4-4-0 to Ea-i-S-O. of 
Es 8-8-0 to Rs. 9/-per ream of 480 sheets of double foolscap 
size The double foolscap size ream fetches between Rs. 12 
to ks 13-0 per ream. Calculated on this basis the net sale 
^ proceeds come to about iRs. 36/-It takes about five days for 

■ ibout 10 labburers including the vatman for converting one 

■ Bengalee maund of paper waste into the finished product. 

NoteIf the kagazi makes 360 sheets of paper as 
against his present system of making only 240 
sheets per day and if he makes the pulps by 
trampling in pits and finally rubbing on the floor 

‘ ' as against his present practice of making the 

pulps only by nibbing, his factory will be in 
■ balance with the other processes. He can finish 
the work in three days, thereby increasing his 
productive and earning capacity in like 
/ - proportion. 


SOME PULP AND PAPER-MAKING DATA 
- BlOTTIirG PAPIOR FROM OLD BAGS , 
(Open Boiling) 


Jfotenal 
Ra^ Material 
After outti|ng 

CaustioSoda ••• 

- Bleaching powder ••• 

Woodfnel (dry) 

for 4 honts'hoilihg — 

Colour ••• 

■.'Water'.,..-, 

Labour 

Gutting, sorting & cleaning 
Boiling . - ••• 

Bektingi washing etc. 
Rleotrio units consumed 


Quantity 

120lbB. (li mds.) 

109 lbs. (loss 11 lbs.) 

6 j- lbs. 
nil. 

1 mannd 
3i tolas ' 

.4000 gaUoh8 

No. oj Mm No. oj days 

1 4.' 

1 ■ 1/2 

; ■i.' :":;' ■ , ij ■ 



Vatman 
Oouchei 
Assistants 
Paper cleaning 
Sheet calendering 
Sheet cutting 
Miscellaneous 


No. of sheetsioao Size... 


1} 

•2 

2 

2 

1 

1 , 
nw 


2 

2 

1 

1/2 

1 

1 


• 22i” • 

—r-wt. 74 lbs. 

Demy size 

i, e. 2i reams, each ream weighing about 33 Ihs, ^ 

The total pulp obtained is 79^ lbs. 

Colours used ohlovazal fast scarlet 4 BS, 

Methyl "Violet. 

BLOTTING PAPER 
Old records and printed wastA 
(Trampling and rubbing process). 

jlfateriaZ ' , Quantity 

Old books, printed forms etc. 

Caustic soda . ••• 

Soap for wariiing 

Colour—Congo red and Imperial rod 
Fuel for heating water 


3. 

1/4 


tolas 


Water 
labour 

Sorting & cutting ) 
Retting 

Trampling and rubbing 
Washing 

Mixing colour and final 
beating in beater 1 "hour 
Pape,r-lifiing 
Vatman, . 

Couoher 

Aastts. for pressing, drying 
Paper , ole^ng with , 

, pumic stone 


No, o/ Men 
... 3 

1 

... ^. 

■electric units 
No.ojmm 

... - 1 . 

1 

- 2- 
1 '.'- 


100 lbs. 

3 lbs. 

1 lb. 

3 tolas 

10 lbs. of coal 
2600 gallons 

No. oj days 
1 


1 

1 

No. ojdaye 

■. H' 

: li 

Xi 



iTe 

(2ftle®dermg ••• 2 \ 

Cutting •” 1 i 

Miscellaneous 1 1 

Pulp obtained ' ... 64 lbs. 

' , 17i”X22r - ■ 

Paper obtained..,—-: 600 sheets, wt. 49 lbs,' 

Demy size 

. Paper Tsrastage ... 3^ lbs. 

' Kesidnal pulp ... l^lba. 

This is an average data. The maximum speed 
attained for lifting blotting paper, is about 
660-700 sheets per day of 8 Wrs. In case the 
pulps are entirely made in the beater, labour on 
■ account of trampling, tubbing washing etc., will 

be relduced; similarly instead of retting, the waste 
paper may be boiled in which case, the fuel 
required will be about 60 lbs. of wood in an 
; economic furnace. 

" . ., PULP PROM PRESS CUTTINGS : 

Material ^original) ... 70 lbs. 1 Loss lijlbal 

: after sorting ... 58 lbs. J 

Gaustio soda ... - IJ lbs. ^ 

: Fuel for hot.water - . ... 10 lbs. of coal. 

Water ... 2006 gallons. . 

Lahp/ar No. of Mm No. of days 

Sorting, ontting etc. ..w 2 I . 

' Retting and miscellaneous ... 1 1/2 

. Beating for 1/2 day 

, eiectricunits - Smuts 

’ Beater attendant 1 man 1/2 

- v Washing outside the^bbaj^ : 2 men 1 

Pulp obtedned ... 38J lbs. e. 66.4% on 

' sotted material or 66.0% of the original raw material. 

; : ^ iPULP FROM EXAMINATION ANSWER BQOp 
, \ (Boiling, trampling and rubbing prooess) 

/ Matiriotl ■ . / - Quantity 

• Examination books i... 20 lbs., - 

■'/Caultae'-Soda ’-10ozs.': 
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Fuel for boiling water ... 10 lbs. of coal 

Water ••• 700 gallons. 

Bleaching powder ... 3/4 lb. 


Labour No. of Mm No. of days 

Cutting, cleaning 1 1/2 

Boiling 1 1/2 

Trampling and rubbing 1 1^ 

Washing 1 1/2 

Pulp obtained was 14 lbs. or 70-0/^. 


COST OF CONVERSION OF ONE BENGALEE MAUND OF 
Tailors white cuttings into papier 

Ptriff-MABUia I 


Material 

Quantity Sate 

Cost 

Bags 

Rags after outting 

82 lbs. @ 0-2-0 per lb. 

78 lbs. (loss 4 lbs.) 

10-4-0 

Caustic soda for boiling 

- 3 lbs. @ 0-8-0 per lb. 

1 -8-0 

Bleaching powder 

Fuel: in the economic 

3 lbs. @ 0-8-0 per lb. 

1 -8-0 

Furnace 

40 lbs. @ 2-0-0 per md. 

1 -0-0 

Water 

3000 gals. 0-8^0 per 1000 : 

1 -8-0 

gals. 


Labour. 


' 

Outting charges 

@ 0-0-6 per lb. 

2 -8-0 

1 boiler attendant 
for 1 day 

@ 0-12-0 per day 

0 -12-0 

Beating i Washing & 



bleaching: 1, man 3 days 

@ 1- 8-0 per day 

4- 8-0 

Electric units consumed 60 ... @0-1-0 per unit 

3-12-0 

Miscellaneous labour etc. 

, 1 man 1 day: 0-12-0 petr day 

0 -12-0 

A.Total cost of pulp-making Rs- 

28-0-0 


Total pulp obtained 60 lbs. 

Ciost of the pulp will oome to abont amtif H per Ib- 
n 
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PAPER-MAKING 

Brought forward,..A...Pulp-making ... Rs., 28-0-0' 
Labour No. Men No. Days Bate Cost 

\ per day 


Vatman 3 

1 

O 

1 

CO 

I 

O 

[ 

1 

00 

1 

■ei 

Oouoher 3 

1 

1 —0—0 

3—0--0 

Asstts, for pressing & 




drying 6 

1 

, 0-12—0 

3-12—0 

Paper cleaning 3 

1 - 

0 -12—0 

2—4—0 

Sizing , 2 

1 

0 -12—0 

l_8_o 

Glazing (calendering) 2' 

1 

0 -12—0 

1 —8—0 

Catting 1 

1 

0 -12-0 

0 -12-0 

Miscellaneous 2 

1 

' 0-12—0 

1 -8-0 

Labour cost...'... 

Rs. 18 

1-12-0:18-12-0 

Sizing materials 

Quarttiiy 

Bate 

Cost 


lb 

per lb. 


Glue ' 

10 

1 -0-0 

10 —0—0 

Alum 

li 

0 -8-0 

0 -12—0 

Soap & miso. 



o 

1 

00 

1 

o 

C.Cost of sizing... 

... Rs. 

11-4—0 11-4-0 

Adding A -1- B -b 0 total Cost 

... Rs. 

68 —0—0 

Supervision, depreciation @ 30% Rs. 

17-6-0 

Paper (glue si^ed) produced 66 lbs Rs. 

76—6—0 


Less wastage of paper at 30% 
recoverable as small note paper etc. 20 lbs. 


@ 0-9-0 per lb. Rs. 11-4-0 

Total saleable paper 40 lbs. „ 64-2-0 

The cost of the rag paper per lb. comes to Rs. 1-6-6 
The number of reams demy size: 17J” x 22^” each 

ream weighing about 30-32 lbs.li reams. 

6 rtbe cost per ream will come to about Re. 43/- 








OONVSBSION OF OLD MAOTIA ROPES nrao 

1 WRITING PAPER 

Quantity - 
40 Iba. 

Manila topes 

Digested in 10 lots of 

4 lbs- eaob at 30 lbs. 

piessnie for 5 bouts. ^ ^6% 

Caustio soda..., - 

30% (Mo.^ ,w””'" 

WP Woo«l'«4 to coamj »tate oote- 

Water 


1600 gallons. 


Rosin 

Alum 

Starch 
China clay 
labour 


14 lbs. 

24 lbs. 

14 lbs. 

1 lb.. 
No, oj Men 
1 


Digestion ' 

Beating, washing & 

bleaching for 8 hours 

10 k. w. 

Electric units 

Beater attendant and 

1 

Miscellaneous 

Pa^er-Ujtifi^ 

1 

Vatman without ooucher 

1 

Asstts. for drying, pressing 

% 

j. ••• 

6t0»^ — T 

Cleaning the dry sheets 

2 . 

Oalendeting 

1 

Sheet cutting 

1 

Miscellaneous 

Product obtained 

30 lbs. 

Sized pulp ■' ' 

■28 lbs. 

D. E. sheets 660 •'* 

2 lbs. 

Pulp wasted as residual p p , 


No, oj Days 
4 hours. 
24 days. 


1 


14 

14 

4 

4 

1 
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56 lbs. 

64 lbs. (loss 2 Iba.) 

2 lbs. 4 ozs, 4.0% 


A 

6 lbs. 4 oz^....l2.0% 
2 maundsof wood. 


PULP PEOM CRUDE SUNN-HEMP. 
(Fractional digestion). 

Raw mahrial 
Grade Sunu-hemp fibre 
Cleaning and cutting 
Caustic soda for open boiling 
3 hours 

Digestfons 8 lots each for 4 
hoius at 40 lbs. pressure : 

Caustio soda 

Fuel for boiling & digestion ... _ 

After digestion the stuff was grayish white. 

Bleaching powder 2.27% strength lo Iba. (3/4 to 1 lb. 

normal bleaching powder) 
Soap ... 1 iij 

- ISOOgaUons 

^bour No. d/ Men No. of days 

Cutting k cleaning ...1 j/g 

Boiler & digester attendanoe ... 1 2i days 

Beating, bleaching, washing 

Electio units required 
in 12 hours. 

Attendant 
Pulp obtained 


18 k. w. 

1 man Ij days 

30 lbs....or 66.0% 


The pulp was white and well hydrated. 

PULP-MAKING FROM FISHING NETS (SUNN-HEMP 
(FRACTIONAL DIGESTION) 


Fishing nets 

After cutting and dusting 

Open boiling ; Caustic soda 
Wood fuel for 4 hours 
Digestions 4 for 6 hours at 4o lb. 


Caustic soda. 
Woedfuel required. 


pressure. 


52 lbs. 

48 lbs. 

2 lbs...4% 
36 lbs. 


4 lbs...8% 

1 Bengalee 
, maund. 
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Bleaching powder {Low grade 2.27% 
strength) ... 

7 lbs. 

Concentrated Hydrochloric Acid 

■ • 4 

1/2 ozs. . 

Sodium Sulphite 6% solution 

• f • 

2 ozs. 

Washing soap 

... 

12 ozs. 

Water 

... 

1600 gallons. 

Labour 

No. of men 

No. of day«. 

Cutting, sorting, cleaning 

Boiling and digestion loading 

1 woman 

1 day. 

and unloading. 

Beating for 12 hours 

1 man 

, 2J days. 

Electric units consumed 

• •• 

19 units 

Beater attendant 

1 man 

lijr days 

Miscellaneous 

1 man 

1/2 day 

Pulp obtained 

24 lbs. 

46.0% 


This pulp was mixed with 26 lbs. of uew-rag pulp.- This 


was used fqr DEAWING PAPER. 

Out of the drawing papers 60 sheets demy size wt. 7 lbs. 

12 OZ8. were sized with glue as under- 

2 Iba. of glue and 6 ozs. of alum were disBolred in hot 

water at 60°0. The solution weighed 36 lbs. 12 ozs. The 

paper was made flat by hard pressing before sizing. After 

sizing the sheets were pressed in a screw press (light). The 

liquid sqeezed out weighed 23 lbs. 4 ozs. i. e., the p. c. of glue 

. , ' 13 lbs. 8 ozs, „ 2x100 

taken by the paper was x -inKTTcr^^r “ « *’7. 

Sized sheets on drying weighed .... 

Deduct wt. of original paper 


7 lbs. 12 bzB. 

8 lbs. S pzs. 
7 lbs. 12 OZS; 


Increase m wt.' ... 0—12 ozsi 

12 ozs. 

Glue required for sizing - " 0'67O% 

Note;—This drawing paper was found to be better for 
artists purpose than the rag drawing paper. It 
stands erasure with rubber and colour washes 
with the artist’s brush, for a lofigbr period, 
lishing nets and the crude sunn-hemp flbre , in the data 
were fractionally digested. This consisted ot remoTing a 
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phetic pressure, with partial amounts of caustic soda. After 
washing the material was subseguently digested under 
pressure with the remaining caustic soda. The stuff was almost 
grayish white and consumed very little normal bleaching 
powder. This method is preferable to that of over head' 
digestion in which the material is digested in one jjperation 
^th the full quantity of caustic soda. In the latter case 
the bleaching powder consumed is greater,. than in the 
former case. 


J>APER FROM GUNNY WASTE (old cement bags) 


Raw material 
Lime 
Soda ash 

\ " 

Oalistip soda 

Fuel in boiling for 6 hours 

Bleaching powder 30 per cent 

Pulp obtained 

Sizing, materials 

Rosin 

Alum 

China clay 

Paper Obtained 

Residual pulp (sized) 

Labouk :— 


... 1 mau'nd or 82 lbs. 

... 18 lbs. 

... 12 lbs. or 16 lbs. 

... 61 lbs. 
strength ... 10 lbs. 

40 lbs. (unsized) 

... 2 lbs. 

... 3dbs. 

... , 3 lbs. 

... 1000 sheets demi-size 
weighing 44 lbs. 

... 3 lbs. 


1 . Cutting, sorting & cleaning 
2 : Boiling 

3.1 Beating for 8 hours in two 
equal lots of 40 lbs. and 
4 hours duration 

4. Electric power consumed ^ 

5. Sheet forination 

6 . Sheet drying 

7. Sheet deaning 

8 . O^epdering. 

■ 3. Paper cutting ' 


1 

1 


Bian for 1 day 

“aa » » 


... 1 man „ i day 

... 14 units, 

... 1 vatfnan 2 days 
1 coueher 2 days 
?.. 2 men 2 days 
... 2 men 1 day 
... *“2 men J day 
;jman.,J, day 



MiBceIla.neotlB for sizing eio. 1 man 1 day 
Water , ... 2000 gallouB 

STATIONERY PAPER FROM WASTE PAPER & RAGS 

Waste paper Hosiery rags bleached Out and cleaned Loss 

120 lbs. + SS^lbs. 33 lbs. . 2i lb8. 

Soda ash 6 lbs, \ used for waste 

Lime 3 i paper only 

The waste paper was boiled. 


Fuel consumed in 3 hours 
No chemical treatment to rags 
Pulp from waste paper-unsized ... 
Rag pulp unsized 
Total unsized pulp 
Sizing ... Rosin ... 

„ ... 'Alum ... 

China clay 

Colour ohlorazol green 

Paper obtained ... demi-size .. 

ReBidual pulp 
Labour :— 

(1) Cutting etc..^.rags 

„ waste paper ... 

(2) Boiling, loading & unloading 

(3) Beating & washing rags ... 

^waste paper 

Electric power for rags 33 lbs. ... 
waste paper 120 lbs.... 


45 lbs. 

84 lbs. or-70 per cent 
27 lbs. or 76 per cent 
111 lbs. 

5 lbs. 

7i lbs, 

8 lbs. , 

1 oz. 

1727 sheets weighing 
120 lbs. 8 OZ8.. 

2 lbs. 8 ozB. 

1 man for 1 day 

2 men „ 1 day 
1 man „ 1 day 
1 man „ 1 day 

1 man „ 2J days 
26 units 
17 units 


' Total ... 43 units. 

;—The pulps were made separately. 

1 vatman 1 couoher for 4 

2 men 

1 man 

2 men 
1 man 


(4) Sheet formation 

(6) Sheet drying 

(6) 'pieaning 

(7) Glazing 

(8) Paper cutting 

(9) Miscellaneous for 

sizing etc. 
'Water consumption 


days 


for 4 days 
for 4j days 
for li days"’ 
for 1 day 


1 man 


for 1 day 
6000 gallons 




isr 


tale vasta^ of p,jer in aD data in fa aedti® i, 
appmmnatalyJSpercentndiiolicaabeconTerted into small 

«ie paper. Nomally wastage to band made papasbonld 
not be more than 16 to 20 per cent. 

Ibe vanons data mnmerated in this seotim are of 
an^immtal nature and ate meant as a general mide 
^tbe material data may not appreciably change the 

ato to laboa may rary according to 
falabcnrerstowbicbitisdesitable tobave a continnons 

ptodncijcn of a mifotm variety of paper from the sane 
raw materials. The capacity of the eqnipmmt must be 


1, J j • I * - vvwwui 

tte^t IS reqmted to beating wbetber a beater is of 
40 bs, or lOOlb, capacity. Ibis « also true of boifa 
anddigeetm. Eioept rag paper no costing data is given 
as they may vary fiom place to place nndet the 


from th^ local conditions of 






I 



Appendix d 

SOME USEFUL MEMORANDA 


' Conversion of Gmtigrade tkrmmekr iegrees into 
! Fahrenheit degrees and Dice versa 

A thermometer is an instrument to measure the degrees 
of temperatures of solids, liquids and gases. It consists of 
a glass bulb filled with meroory which expands and rises 
regularly through a capillary tube attached to the bulb 
according to the temperatures. It is known that water 
solidifies, tui'ning into ice or boils at definite temperatures. 

In the Centigrade thermometer the temperature of the 
melting ice is taken as 0 degrees 0 and that of boiling water 
at sea level is taken as 100 degrees C and the distance of the 
mercury column between the two points is dmded into 
100 parts. Each division is oaUed one degree Centigrade; 
while in the Fahrenheit thermometer, they are token as 32 
degrees F and 212 degrees F respectively and the distance 
between the two points is divided into 180 parts and each 
division is called one degree Fahrenheit. To convert Centigrade 
into Fahrenheit degrees or vice vma the formula used is. 

°F equals °0 x 9/6 + 32. 

' '’C equals (°F — 32) X 5/9 

Where °F means degrees in Fahrenheit and C msani 
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TEMPERATURES OP BOILING WATER AN3) 
CORRESPONDING STEAM PRESSURES IN LBS. 
(POR THE USE OP DIGESTORS) 


Degrees 0 
100 
105 
. 109 

110 

115 

116 
120 
121 

125 

126 

130 

131 
135 
.138 

140 

141 

142 
146 
148 
160 

, 162 
154 
166 
168 
160 


Degrees F 
212 
221 
228-2 
230 
239 
“240 8 
248 
240'8 

267- 0 

268- 8 
266 
267-8 
275 

■ 280-4 
284 
285-8 
287-6 
293-0 
298-4 
302 
305-6 
309-2 
312-8 
316-4 
320 0 


The pressures for 
not absolute pressuresi 
reading. 


Pressure 
in lbs. 
14-7 
17-5 
20-11 
20-80 
24'6 
24*7 
' 28-8 
29-7 

33- 72 

34- 7 

39- 26 

40- 47 
45-62 
49-66 
62-5 
64-0 
66-6 
60-44 
65 6 
69-26 
73 06 
77-03 
81-22- 
86-47 
89-96 


. in 

round figures 
0 
3 
6 
0 
10 
10 
14 
16 

19 

20 
25 
25 
30 
36 

38 

39 

40 
45 
50 
64 
68 
62 
66 
70 
76 


W V 

digestion mentioned in this boo] 
but those indicated by the g 
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HYDROMETEES 

Hydromoters are instrumeats to measure the densities of 
liquids or solutions of salts in liquids. It consists of a weighted 
glass bulb to which is attached a glass tube with an inside 
scale, It floats or sinks according as the liquid is heavy or 
light which is indicated on the scale divisions. The position 
where it- sinks in pure water is taken 'as the 0 point on the 
scale which is at the top for liquids heavier than water. The 
scale is read from the top to the bottom while for the lighter 
liquids the zero reading m at the bottom, the scale being read 
from bottom upwards. 

There are two systems of hydrometers in general use. One 
is called Baume’ and the other Twaddle system. The speoiilc 
gravities of liquids or solutions heavier than water can be 
found out from the scale readings in the respective system as 
under 

Baume hydrometer; sp. gr. = 144 S—N 

Where N stands for the degrees read on the BaumC’ 
hydrometer. The degrees in this system are marked as ^Be 

Twaddle hydrometer: sp. gr. =1+^ where n standi 

for the degrees read on the twaddle hydrometer. The degrees 
in this system are marked as °Tw. The '’markindioates degrees 
Thus 5 °Be* are read as 5 degrees on the Baume’ hydrometer 
T^Tw. means 7 degrees on the Twaddle hydrometer. 

From the readings on the hydrometers the specific gravi¬ 
ties and corresponding percentages of a particular substance 
in solution may be found out from the tables given for that 
salt under the respective systems. 
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SPECIPING gravity, BAUME’ and twaddle 01 
CAUSnC-SODA {Bmt) SOLUTION 
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lbs. of actual caustic soda contained in 

1 GALLON OF LYE OF DIFFERENT SP. 
GRAVITIES 
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1 . 

2 . 

3. 

4. 


MENSURATION FORMULAE 

Area of a rectangle = Length x Breadth. 
Circumference of a circle 


or 2 If r 


= 'rr r® orTT P-1 

d 

= 27 r rh +2 IT r® 

= 2 Trrh 


6. 

7. 

8 . 


Area of a chicle 

Surface of a drum 
or c jlindm* 

Peripheri of a drum 
or cylinder, 

Capacities of tanka etc. 

Rectangular tanks =LxBxh 
Cylindrical tank ='n' r® h 
Yats...sloping on two aides as in 

M j , _ ® + bottom B 

Modem system =L x___ 


-Xh 


A 

. where L ■= len^h; B = breadth or width ; h 
D = diameter; 

r -radius JIT 

One cubic foot contains = 6.26 gallons or 28.316 litres. 
= 4.646 litres. 

=' 464 cc. 

= 26.4 centimeters 
800.48 „ „ 

“ -.914mpters 
- 39.37 inches or 3.2808 ft. 


height; 


One gallon 
1 lb. by measure 
1 inch 

1 foot ... . 

1 yard , 

1 meter ,;t. 

Weights 
1 lb. by weight 
1 ozs. „ 

1 H. p: 

1 Eillowatt 

or Electric unit 
1 maund of mineral coal 
1H.P 


463.6 grams 
28.346 grams 

.746 units of electric power. 


1.341 Horae power. 

2 maunds of wood ;fuel. 

2 bullocks or 6 men. 

ihe bouer capacity for raw materials •_ 

Bach cubic foot holds 12-13 lbs. of raea m- i o m ^ 



of gunny wastes when lightly packed. The boiler must 
iiave sufficient space for the circulation of liquors. FOr this, 
in boilers the capacities should be increased by 1/3 

of that required for the specific materials to be boiled. A boiler 
2^’ dia. x3’ hi'^ holds about 120-125 of rags or 100 lbs. waste 
paper or 60 to 60 lbs. of straw or 80 lbs. gunny waste, 



APPENDIX D 

SCHOOL PAPEE-MAKiNG UNIT 
r*®-P“P®" made 

divide themselves mto two olasses. ’ 

(I) W..te ( 2 ) Original flbrou. raw materiala „, 

tharmdnaMwairtae. Out oftheaa the first one to the eaaiet 

to rt into blotting «id ordinary witing paper trithlt 

Mfinmng oomplioated maeUnery involring any W 

orp^nre. Tbe prooeeees areeimplo and el tffiZS 

^mechoolmostly with the honse-hold applianoos, whilethf 

The impl^ts and the proooesee of reeonvoriing waste 
paper into useM paper are briefly desoribed as under . 

implements 

ef ^ **“ 

16 ” t-”»d 

mntw ™t H ^ »f tto eeme sine as an 

"=£-^ s 

^ hearth as is used for heating water for batbin. „ 

or a segri suitable fcr the ressd 

•egriaetou.edintheMtehen r»m. for 

ft»lp-maWwg; Semi-cii’oulBr.tramnlina nit ■*!. 
of cement concrete with rough inside 

24-indianmt^ Jrt”toH”tr^Tt““ “"*>■ 

A rubbing floor “'*»■ 

rL“rr;?rj “f^ s 

-»^.«tont4nir„?;,lStS:VC ■ 
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greater in area. In ease this is not possible small quantities 
of pulps (1 2 *uade in a stone pestle and mortar 

or by churning with a country butter churn. 

Washing. One chadder or dhoti and 2 bamboo baskets,. 

Bleaching. A small wooden tub or a brick tank plastered 
with cement or lime mortar and having a capacity of about 11 
to 12 gallons or a porcelain jar (barni) for smaller quantities, 
Fulps may or may not be bleached. 

Pa'per-lifting. One or two wooden tubs of the size 
diameter and 1|* deep or bath tubs of the size 3’ long, 2^’ 
broad and 1’ to IJ’ deep. 

Moidde for paper-Ujting. 2 fools-oap and two half fools- 
cap size moulds, They may be made of wire gauze or may be 
of grass mat as explained on pages 93,102 and 150 in this book. 
6 or 6 wooden boards of 24” x 20” and 1” thick or even suitable 
boards for small size paper ; 40 to 60 pieces of clothes of the 
size 24”x 18” each in case of fools-oap size paper or in case of 
the half fools-cap size paper they should be 18”xl2”. 

For squeezing water. A small copy screw press for half 
fools-oap or smaller size paper or a press similar to that used 
by the book-binders ; or a board and stone weights. 

Drying the sheets. Smooth wall surface 10’ x 2’ plastered 
in lime with one white wash for d^ing the paper. Or 
bamboos can be utilized for drying the paper. 

Sizing. 2 or 3 copper or brass vessels of the capacity of 
about 2 seers each. One soft brush or solid ball-shaped 

cloth bag. ( 2" — 3" in dia.) 

BMshing the papers. A concave board of. the approxi¬ 
mate size of li’ or 2 ’ long and 8" broad having a curvature of 
about 2” to 3". 

Bound or oylindrioal glass paper-weights for glazing the 
paper or an agate stone, or a conch shell. 

Cutting Stationery-making. Wooden boards, of the 
size of fools-oap, half fools-oap and 1/4 fools-oap size paper. 

One small table of the size 2’ x 3- and 1' in hei^t. The 
thickness of the top board should be of !"■ 

One suitable, sharp knife to out the paper, one pairof 
Boissors. Tin plates out in suitable sizes of the unfolded 

.envelopes. 

13 



. ■ 194 

MisceUmeoua- 6 to 10 bamboos, 3 or 4 baskets, 3 ot 
4buokets,2 or 3 p^rng brushes (if available), cotton ropa 

thick, needles a^d thread, 2 or 3 stools, bamboo sieve as 
is used for cleaning grain. 

Saw material^- , Paper -waste such as old,. examination 
ansT^er books, exorcise books, letters, old records, waste 
borrespondenoe, paper shavings from printing press the 
ofijginal paper of which was. suitable for writing -with ordinary 
inks, excluding newspapers and brown papers, pieces of 
straw boards etc. 

phmieals,. Lime, caustic soda, washing soda, bleaching 
powder (if available).' 

Colours. Methylene blue RX, Congo-red, CMoraizol- 
yellow, Ohlorazol fast blue. (This depends upon the choice 
of the colour required). 

Siting materials. Wheat or rice starch, rosin and alum. 
Starch pastes and rosin size can be made as per description 
in this book. (Chapter IX, Page 11.8) 


' PROCESSES IN BRIEF ' 

Waste paper such as old pswer books, old records, 
exercise books, letters, printer’s paper-shavings, etc., should 

, be torn to pieces of about 2" Squares. Then the pieces should 
be freed from dust, by a dusting process and dipped in a 
sufficient quantity of boiling solution of washing soda or 
papad-khor or: sajji-khar. The quantity of washing soda 
uped should be 4 to 6 per cent of the raw materials. Afterwards 
■ ■ the vessel should be taken out of the fire and kept for a 
^ day. The waste paper so treated should be trodden under feet 
Me trampling, pits or it should be pounded in a rice pounder 
or stoi^estle and mortar and then rubbed oh the rough floor 
till the PapOT is reduced to pulp free from all knots and un¬ 
reduced chife.-^ case of smaller quantities the paper waste, 
after treating it with washing soda solution, should be churned 

. with, a country churn, mixing it with .plenty of water. This 

fZ process. The Oxcess water 

from the Jumed pulp should^he . squeezed out through a 

1 either by hand , or by a stone roller. Whto 



Trampling, boiling waste paper 



Churning, rubbing on stone, Rubbing in stone morter 
y^ashing in Bamboo baskets 






















.-iV'■ <-' 




Grass mat and frame, Paper>lifting, oouchiog, pressing out 
'water paper drying on wall and on bamboo in tlie rear 
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tiie pulp is properly made it should be washed ia the ohudder. 
orin aha^et covered with cloth with'plenty, of water to 
make it free from soda and other dissolved matters. Then 
it may he bleached if bleaching is at all necessary or 
available. In case when tinted or coloured paper is .required, 
the pulp should be mixed with a small quantity of the desired 
oolom, solution. If the paper is to be sized with rosin, the size 
calculated at 4; per cent of dry rosin on the weight of the 
dry pulp, should be mixed thoroughly with the: pulp. Afterr 
wards alum to the extent of 6 per cent of the weight of the 
dry pulp should be added as solution and well mixed with 
the pdp. Sizing the pulp with rosin, is not absolutely essential. 
The alternative method is to size the dry sheets TOth 
starch paste by applying it to the surface either by means 
of a brush or a piece of cloth. 

Since blotting paper is an unsized paper, rosin or starch 
size should not be. given either to the pulp, or paper. For 
. coloured blotting papers, Congo-red or pink colour is added 
to the pulp in the required quantity to get the desired colour^ 
The pulp either with or without rosin size should be 

mixed with plenty of water, in the paper-lifting tub and the 
dieets formed one' after another on the paper ^lifting 
niould and laid on wooden boards. A piece pf doth • is placed 
on each sheet on the couching board; yj&a about 10-20 
sheets are-piled one Over the other, the next process is to 
remove the water either by pressing the pile in a screw press 
or hook-binder’s press or-in case no press is available, a wooden 
board is placed over the pile nf paper and sufficient number 
of Stones are put' over it so as to squeeze' out most of 
the water. Then the doth pieces with the sheets are 

separated and-stuokbu the waUs for drying or ^they may be 

detached gently one by one from the cloth anf put on hambOT 
or topes 'for drying like clothes. When no mn ewe is used 

ihen the dried sheets should be sized , by appl^g wheat, 

or rice paste. The starch paste for sizing iS made _by,gust 

bringingstarch to boil with 16 times itsjeight of wafer 
and iol' ofitsweight of alum. ; The -sbarohfe ^ made ^ 
■ soaking rice or , ^he,at for 2 to 3 days in water 

grinding or:S<Sinoezing out the niilky starch, 




After drying, the paper is polished Trith paperweight 
on the hurnisher and then out into the required sizes. In case 
Mvelopes are to he made then the paper is folded and out 
with a pair of scissors as per required size of the envelope. 
Then the envelopes are pasted with gum solution or wheat 
starch paste. 

Paper of the size of small note papers 4i"X6|" or l/4th 
foolS'Oap i. e. 8J" X 0i" can be made by sohoql children as a 
hobby even in their houses without any extra equipment 
whatsoever. For pulp-making bathing stone floor or chutney 
stone and roller may be used or the pulps can be made in a 
pot |With a wooden churn by mixing the boiled paper with 
sufficient quantity of water and then rubbed on a chutney 
stone. 

A semi-circular or cylindrical copper vessel similar to 
that used in the bath room may be used as paper-lifting vat. 
House-hold dining boards may be used where boards are 
required for couching and pressing. 
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APPENDIX E , 1 

; ;Mi,G|:BATION OE PAPER FROM. CHINA tO INDIA 

1600 

By 

P. K. Godb, M.A. 

' , , ^ Owator 

bhandarkar oriental research institute, 

.POONA 4 

BuUer in his Mian Paleography'^ published in 1896, 
makes some remarkA albout the use of paper in India. Some 
points from these remarks ihay be noted here 

(1) Between B. 0. 360 and A. D. 1300, a period to which 
Bwhler’s wotk refers, paper was hardly known or at 

' least little used in India. 

(2) The introduetion of paper is only due to the 

(ai) According to ^ajendralal Mitra paper was used in \ 
Malwa during the 11th century, as proved by a “letter 
! writer,” by king Bhoja of Dhara, 

(4) The oldest paper MS in Gujarat is dated A, D. 

. 1223-24. 

(6) Peterson discovered atAnhflvad Patanpaper MSB. 

dated A- D.1327—28 and 1337-38. 

(6) \noient paper MSS from Kashgar were all of them 
■written in Central Asia. They are covered with a 
layer of. gypsum aud it is doubtful if they are of 
Indian origin. 

In his book on Mian Teximl 'Criticism published in 1941 
pr, S. M. Katre observes’ ; “ So far there has not been any . 
obh^tent or sustaihed effort at: the study of the material of 
these {paper) MSS as it comes dow to us from different centres, , 
and throng different periods.” It will thus be seen that there 
is 'much scope for a historical study of the introduction of 
•paper into India and its increasihg.UBe and manufacture from ,, 

1.EngliBh Trans, Fublidfied. inton Vol. XXXIII, 1901 

■' ' P:'97. . ■ > ' 

: 8. Pages. 



indigenous materials on Indian soil. To trace tlie mipationi 
of paper frotn Ghina to India through different periods of 
history is a difficult task for a student like myself, not con- 
versant with the first-hand sources of history available in non- 
Indian languages or literature. ,I shall, therefore, record in 
this article only a few references to paper, having a.bearing on 

its history with special reference to India, gathered by me 

during the course of my studies. The credit of the invention 
of paper goes to a Chin^an Ts’ai Lim; who offered his. 

product to the throne in A. D. 106. A. scholar 
A ZJ. 105 Ta’ni Yuan, who died 37 years after paper was 
' first made wrote to a friend as follows 

I send you the works of the philosopher Hsu in ten 
scrolls upable to afford a oopy on silk. I am obliged to send 

you one en paper.” Though “ The Development of the book_ 
in China” has been studied, the development of the book in 
India remams to be studied and investigated. According 
to A. W. Hummel* the story of the Chines^ book seems 
to have developed step by step from the wooim 
or bamboo slip to the silk or paper scroll, from the sordl to 
the folded album and from the album to the paged book 
of modern times. 

, • ■ 

1- U Waytifle on p; 11 of Mb Anibiea ma IsUmiea 

Mulrnil’. ™ by «» “•>- »< W" J?*” 

in this paper. • 

• 2 Vide pp/71.76 of the 

■ iwif In tL artiole on paper in the Jnopdopaedia (p. 226 of Vol., 

1641). In the ariwie -on j 

IT-Uth Edn.) a short history of Paper 18 given iro 

important points i— i — i-tt- 

. . Prooedme of forming Roya^ Tfrif*. . tW, 

^Sm). the forms of, imtwg and al i ^ 

chapteu «liow the degree-of ' Bacon’s dw6fljn 

■ in ™ 

“ Writing maketh an esaot man ■ ana le w ■ . 

vsry basis of Kantilya’s treatise. ‘ , 
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tTift chronology of this story® prior to the invention of 
paper is not generally known to ordinary readers in India and 
hence I note it below:— 

Incised divination bonea with inscriptions were discovered 
in 1899 in Honan Province, They show that 
books existed at this time (Shang Bynasty), 
The Chinese piotograph for a “ volume ” appears 
on these bones and on early bronzes. 

BjO, let Century Thousands of inscribed slips were found in 
the desert sands of Chinese Turkestan. 

Seventy eight wooden slips, containing an inventory of 
weapons were discovered by Folke Sergmann 
A.D.96 of Sven Hedin's Expedition (about 12 years 
ago) in Central Asia. 

A. D. 105 Invention of paper by a Chinaman Ts’ai Lun 
as noted above. 

According to Sir Aurel Stein ^ the paper invented by 
Ts’ai Lun in A. D. 105 was made of old linen rags, fishing 
nets, bark of trees and raw hemp. 

Mr. Qi Macartney, special assistant for Chinese affairs at 
Kashgar discovered 6 sets of MSS known as 
Macartney MSS. Set VI of these MSS was picked 
up from the ground at Kuk Gumbaz. Its 
material is a kind of aoft^ paper with a 

(Continued from pa^e 189) 

It is BUpposed thnt the art o/wnftnp originated In Egypt. There is„an 
ancient statue of an Egyptian seribe. A photograph of this statue ia given 
by Davies in hia O^ne of tho EUlory of the World ( p. 22 of 1037 Edition). We 
oanvUualiao a or eoiihe of Eautilya’s time writing royal writa on 

bhvrja or pofm leaves in the manner of the Egyptian acrihe, who wrote in 
.jnk on papyrus with a reed pen. 

(i) The art of making paper from flbroua matter aeema to have been 
practised by the Ohineae at a very distant period. It is traced by 
some writers to 2nd century B. C. 

(ii) In 761 A. D, the Chinese attacked the Arabs in charge of Samarkand, 
The Arab Governor repelled the attack and captured Ohineae prisoners 
skilled in paper-making, who imparted their knowledge to the Arabs, 
Hence the Arabian manufacture of paper and the 1 arge number of 
Arabic MSS on papert 

(iii) Paper was probably brought into Greece from Asia about the end of 
eleventh century, 

1. Vide his Report on hie Exploxaticna in Central Asia and Wastem- 
peit China called Serindm (Sec. 4., Ohap XVIII, pp, 771-7). '' ' 

h' 


C.2nd 
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Century 
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darkish colour. Aocordidg to Hoernle these MSS beltmg 
probably to the century A. D. Several folios of these 
MSS hare been reproduced in the Journal 0 / the Asiatic 
Society of Bengal {1897).‘ 

For students of the history of rag paper the discoveries 
C 3rd 'watoh-station in Oentral 

Century important. He discovered 

^ some iloouments on Bag paper and Prof. 

Wiesner analysed them and concluded that 
the paper of these documents represented a particularly 
early stage in the evolution of pure rag paper. This 
analysis removes the previous belief, according to which 
the origin of rag paper is ascribed to an Arab invention first 
made in Samarkand about the middle of the 8th century A.H, 
and then spread through the near-East to Europe. The 
documents discovered by Stein are called Sogdian documents ■ 
and they are written in early Sogdian language. They were 
found along with records of the early years of the 1st century 
A. D. and are not much removed from the Chiuese invention 
of paper in A. B, 106.” As these documents were found 
in parts far away from the C^tral Asian border province, 
Stein concludes that the writers of these documents were 
of a foreign origin and that they .adopted Chinese paper for 
their use very early. Evidently the foreigners adopted the 
Chinese paper more rapidly than the people of China themselves. 

1 . Vide p. 13i of Katie’s Indian Textual Orttioiam, Mil. 

2. The word paper is derived from Papyrua (See p. 229 of Enoy. Brit. 
Vol. 17-14th Edition), I am not ronceined here with the history of 
papyrus. The use'of papyrus in ancient Bgyjit is well illnstrated by Egyptisn 
viall'paintings. In the Tomb of Pwyemre. (abont 1450 B. C.) there are paintings 
of Papyrus haroeat. These piotures show “ how the stalks were pulled up in 
the marshy lakes, tied up into bundles and carried ashore. The beginning of 

the paper-making is alsojjaking place, for the figure to the right is peeling 

ofl the hard exterior cosing from one of the etelka” (Vide p. 7 of Egyptian 
WM Paintings of XVin and XIX Dynasties, Metropolitan, Mueeiim of Art, 


New York, 1930). . , , 

rkote is a papyrus of 2nd centery A. B. contaimng ngreek play mth, 
Kanmda passages. These passages are considered hy Grierson “ 
speoimen of Kanarese. The papyrus was disOovered m 1897 by BiMwal 
Arohoeologioal Aesooiation at Oxyrhyncus in Lower Egypt j 

413. Dr. Shama Shastri has identified the Kannada Passages. tViie J'owmI 

0/ Mythic Nocis^, Bangalore, 1028 -Monograph on this Papyrus by 


B. Byikantaiya). 
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According to jStein the paper used for Sogdian dooumeiita 
shows no trace “ Sizing ” with . starch or 

A. I). 312 other gelatinous matter, which is found in 
later papers found in Chinese Turkestan aqd 
which already appears in a Chinese document of A. D. 312. 

Mr. John .0. Fergusson writing in T’ien Hsia monikly 
(May 1940), refers (pn p. 434) to a Chinese 
. A. J). 311 oalligraphist Wang Hsi-Chih of A. D. 317, 
He was supreme in his art, which is decribed 
by Fergusson as followsHis glory was to be able to 
extract from the ^aper on which he traced with black ink 
the lines and curres and hooks of his characters such delectable, 
harmonies for the eye of man as no one else can hope to equal.” 

Rev. P. Weber, ^ Moravian Missionary in Leh in Ladak 
received some MSS from an Afghan merchant, 
C. 600 A. p. who found them in a place near Kuigar, 60 
mfles south of Yarkhand m the Chinese territory: 
These MSS are all mitten on paper and form 2 groups, (i) 
Indian and (ii) Central Asian. The Indian Croup is written in 
North-Western ,Qupta Characters, while the other group is 
written in Central Asian Nagan. According, to Hoernle all 
of these MSS are not later than C. A. D. 700. Hoernle dates 
them at about C. 500 A. D. 


Though paper, was invented in China in A. D. 106 its 
migration to India appears to have been very 
. A. D. 671 ■ slow. > At any rate it was not as rapid as the, 
early Chinese travellers to India, When the 
celebrated Chinese traveUer I-tsing visited India in the latter, 
part of the 7th century withj^re to copy Sanskrit M SS 
for being takm to China ho could not get paper in India and 
was, therefore, compelled to order some paper from China as 
trill be seen from the following extract from his Record® 

. , "At the mouth of the river Bhog (j1) as I went on 
board the ship to send a letter (through the merchant) 
as a credential to Kwang^pu (Kwang-tung) in order 


1 . -Vide p, 136 of Katie: Indian TezM Oritkim. 

L TInlioduotion to'l.timg’fl Beeord (GTl-fi 
iy J. Taba Kusu, Osfwd, 1896. 


Trans, 
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to meet (my friends) and ask for paper and cakes oj ink 
which are to he used in copying the sums in the Brahma 
language (Sanskrit) and also for the means (cost) of 
hiring sdribes.” 


It is clear from the above extract that j)ape)' either 
indigenous or of Chinese mantfacture was not available in 
India in the 7th oeutury, though it was not quite unknown 
in India at the time as will beseen from the following reference 
to the use of paper found elsewhere ^ in I-tsihg’s Record 

“ The.; priests and laymen in India make Gaityas, or 
images with earth, or impress^ the Buddha’s image on silk 
or paper and worship it with offerings wherever they go.” 

If Taka-Kusu’s translation of the ori^al Chinese-passage 
corresponding to the above extract is correct we shall not 
be wrong in inferring that paper was known to Indian priests 
and laymen in the 7th century A. B. but that it was a rare 
oommddity used perhaps for religious purposes occasionally.'* 
Possibly on account of the Chinese contact with India some 
paper-was already introduced into* India prior to the visit 
of I-tsing bnt its wide-spread use in large quantities or even 
its manufacture on Indian soil was not given attention to 
owing to the system of using the bhur^ and palm Uaves} 
•for writing purposes so common in those days. Speaking 
of the oral transmission of the Vedas I-tsihg observes :— 
(P. 182 of Record) “The Vedas have been handed down 
from mouth to mouth not transcribed on paper or leaves'*^ 


1. Vide p. 180 of iJeeord. Vide also p.203, -where I-tsing nwrates the 
story of hia teaoher, who tors all his books and put them into tnoitar 
being used for a statue of Vajra then in preparation. His pupils sridIf,. 
if is neeessaty to use papers, let us use blank, papers instead.” The teao^r 
said thkt he had hepn led astray by the Uterktura in the mortar. 

2. Htiwi Li ih the iife Of his teaoher ffiuen-reforw who -risited India 

(A. D. 629-048) refers to the Indian use of patm-leaf tot • writing purposes 

to (Kongkanapura).To the north of the oMy is afor^ 

of rafos trees about 80 U in oirouit. The leaves of this t^ 

Mr.ir^ p appearance. The people of these oountnes use them fo? 
and they Whighly valued,■>' ^Vide p, 140 of 

1011). After the -death of Hiuen-Tsiwg m A. D. 0M. I-tsing .started for 


India in A.'Be 671 and retUJfn^d to'Cbjna in A* JJ- 
Literatwe, Ponini office, Aliahebad r 




i04, 

It appears from the above evidence that paper w 
quite unknown in india in the 7th century A. D bL if f ] 
to oust the 5Mrja and the palm-leaf^ owine to th« 

Intae g«,aliy to .o/adopt^ 
ihmgs unless compelled to do so bv nnli+inai ^ ® Mreigu 

doa^t zz<: 

“ “ ^7“'^? degree ta »>y giro, period of tiptop 

Itaeluetoryofp»pergi™.bthe®Mgd„j„,edioB,ita,„.^^ 

A D U1 Samarkand 

^51 then m charge of ai|i Arab Governor wa 

attacked by the OhinesB Thia « 
poll»lthe atlaek a tk. OlfceerTd „orS 

p^-d-rHaHHErt 

him, remove the belief so far held about tba a u ^ 

Tizfib' -iddieofthrsZiu:; 

A. D. and then spread through the near-East to Europe, 
ayman the Arab Geographer refers to the Chinese 

■i. D. SSI o£ of^Tr 

^ of naioro, but wps TnUi paper.•• If 

^wpa.p.....odfLbe,?b::;r^^ i^i 

: Htr ~ -0.:^::::. 

<3) There le no mention of writing in Testowent 

o writing in the Thereienoellneion 

towardi the latter half of theE pelSd^*^’"" was. possibly introduoed 
1. ^»'itilyoin hisrirlha-soift-ofo, B O timi 
forest products andualn, « his list of 

the commentary o;n.lS “f ('^’0 which 

Trans. 1029), (Videp. 108 of Shama^astry-, 

fniiOf lladfas Univsrsily, iMg, ^tcpropSiM’ KtmUigt t^Bouth 
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in this custom now common in Europe. Evidently the 
European use of paper for toilet purposes is no modern 
Boientiflo invention. 

Mr. G. R. Kaye^ in his account of the Bathshali MS states 
that “ the art of paper making appears to have 
A.D.866 beenpraotisedhytheOhineseata veryearlydate. 

From the Chinese the Muslims learnt the process 
in the 8th century and they introduced it into Europe and also 
India about the 12th century. Among the earliest Muslim 
paper MBS now preserved one was written in A. B. 866, others 
in A. D. 974, 980,990 etc. The earliest Indian paper M83 
were written in A. D. 1231 and 1343. The earlier one 
measures 6X4 inches (ratio 1: 6) and the other 13^X6 inches 
(ratio 2: 7).” 

In 1938 Messrs. Bernard^Quatrioh Ltd. of London announced 
for sale a MS of a “A Terdh Century Koran ” in 
A, D. 904-5 cuffic characters® in 4 volumes, each volume 
containing a note in Persian showing that the MS 
was at one time property of a mosque in Persia. The traiw- 
lation of the note as recorded in the catologue is as follows 
This mosque was repaired fay Ahmad fa. Ahi-al-Qasim al 
Khaya-quni in the year 292” (=904-6 A. B.)- As,this MS is 
written on vdlum or fine parchment we may not take it into 
consideration in our history of paper. 

In 1940 & 1943 fiionel Giles published two articles onOUnest 
dated MSS ranging in dates fromA. D. 901 to 
996 in the Bulletin oj the School of OrientalStudies* 

901-995 London. These dated documents in the Stain 
oolleotion show the attention of the Chinese to chronology 
ywlilrpi many of our writers of Brahmanioal MSSi which lack 
in chronology and hence hinder the, reconstruction of history 
on documentary evidence. 

1. Vide p. 9 of o/ liOia, Vol XLUI (1927). The BOcUMi 

Mcmworiiii by G. R. Kaye. 

2. Ootoio(n*e No. 6S0 (1938) pp. 88-87 itemNo. 867 (Koran). 

3. Vol X. Part 2 (1940) pp. 817-344 and X Port 1 (1943) pp. ,148-171. 
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DasUuptai makes the following remarks about Chinese 
■ A.J). , faf&t uwrremy in his book on “ Pamt 
. 997-^‘1022 Currency in India" 

, ' -V,.^ 

“ It was the eountry Shuh^ now the province of Szeobhuen 
ipto which a true paper money teas first introduced..... A 
-■certain Chang-young brought them into circulation, in order 
"to supply the, iron money which was two. ponderous, ^d 
inconlTenient, These assignats were called Chetae or outs. 
Under the sign of Ohiu-tsung of the Sung, (from 997 tUl 1022) 
-this example was followed and assignats were made under 

, iiame otKeaontze or bills , of exchange.Every Keaontze 

. represented one ounce of pure silver.”®., 


'4. U. Iddfl-In his Gatalo^e of Jammu M88 (1894) p, 8, 
M. A; Stein records a paper MS of SRIW spiw 
dated A. D. 1089. 


A. D. llSO-Mt, R. A. Sastri® in his article “ On Old MSS” 
. states that “ paper MSS begin with the date 
1230 samvatsara ».e. 1180 jd. D.” 

- i233-The oldest dated paper MS in Gujarat referred 
to by Bohler on p. 97 of hie Indian Paleography 
is dated d. U. 1223-24. 

A. D. 1231rMx^ ^..'R. Kaye-mentions the earliest Indian 
paper MS written md. D, 1231. 

A.D, I295--Maroo, Polo refers to' the paper-money of 
Tartar Princes.* \ 


d. D.. 23J0-Gough in his Papers (p! 24) mentions a paper 
MS dated d. D. 1310. This is a MS of 
Bhagavataiijp. 18). 

d. D. 1320-A work on medicine by Vongasena called the 
. .FfflTififadftMffl, is represented by a paper 

^ 1. PubUshed 1027, p. 1, ~ ■ ; - 

. 2. Mflhammed ^Taghhk (A. D. 1326-1361) introduced poner-BJOneg, in' 
his dpminiopB, OBuaing oonfosiou and dietresB to' his .subjectB. He then 
, iBBU6d,ooppBr.tol:ene instead of the paper-notes. jVido p. 406 of Bietoniof 
iMdfa by Elphinstone, 1874). 

TT -BttBeJtft of -Bmavama Beseareh Instiiute, Voi. VI, Part 

II (July, 1938). ■ ' ■ , 

4. T’j'owJb b 4, by ThomaB'Wri^ht, I,oiidQh, 1901, pp. 216.218. • 




MS in the Go'^. MSS Library (N'o, 362 of ' 
1879-80) at the B. 0. R. Institute, Fopna; It 
is dated samvat 1376=s4- 1320 and ie well 

preserved. 

A. D. 1323r-Th6 Avesta Kodese K 5 leproducp^ by the 
; Univereity Library, Copenhagen in 1939 was'„ 
copied on paper in aamwot 1379 (17th 

'' 1323 A. JSlambhaHrth or Ehamhaydi. 

A. D. I3^6'^d0>-Mohamzaad Taghlakh introduoes paper 
moniy into India. 

. A.D.1393~A Marathi document’ dated 1th l)6cewi^ 
1395. uses the term “ Rdgad '* for .paper or 
document. This document hails &6m Poona 
District and is a Fatanpaira of Govind Honap 
^Deshpande of Kodhwo^. 

A. 1396-A, MS oi Risabhad6va-cariira e*c.® containing 

portions written on palm-leaf and paper was 
.copied in samvat 1462—A, D. 1396. It 
mentions the term Kagdd, 

A. D. 1406-1^ the account of Bengal by Mahaun®^ the 
Chinese interpreter to the Chinese embasey that 
visited Bengal in A. D. 1406. He refers to 
the ttianufOicture of paper in Bengal from the 
barh of a tree. This paper, he says, is smooth 
and glossy like a deer’s ddn. 

This reference to the manufacture of pape** in Beugal 
made by a Chinaman is veiy important as it has a direct 
bearing on the history of Indian paper industry. Though 

1. Vide Khanda 7, B. I. S. Mandal. Pooka. 1038, %. 


dated 1th Heccmftef 1396. 

“ 5*fT wW 

2. Vide page 82 of PraaoBtisamgrahtt by A. M. Shab, Ahmedabad, 1937' 
Colophon: ‘' ^ ^ 1 

a*tT ^ 5IW 

Vide p. ,169 of«.8K4»w Osin.?*- 





paper first makes its appearance in Indian Paleoaranhu nJ,. . 
A. D. 1000 H i. difflouU to boBove tW 
m large quantity was. commenced by Indians dutinu Z 
first 300 years of its advent. It would be reasonable to 
suppose that between A. D. 1000 and 1300 the use of nane 
had not become very much current in India owing poLbb 
to the scarcity of imported paper. It was only when Indiai^ 
began to manufacture paper from indigenous material that 
It codd graduafiy replace other materials like the palrn-leaf 
the OMrp, parohmnt eotton-chth etc, , '' 

^ough paper was manufactured in Bengal an<l 

■ ' ^ 
1520 Mogul Emperor Baber (A. D. 1483-1630) 

praises Samarkand paper in his celebrated Memoirs ^^ 

"Thebest papci' in the world comes from Samarkand. 
♦ The species of paper called jwag'comes entirely from 
Kanepl which is situated on the banks of Abe^Siah 
If Abe-Rakmet (or water 

Evidently, Samarkand paper had a great history* in 
Baber s time as proved by the behef about the Arab invention 
otp^M bb. 8ft A.D,.„Uft 

m the^tings of responsible scholars as we have already 
■ seen in this paper. ^ 


1. By Hrskine, 1826. p, 62, 


tlons have hoen ahnoet Bynohronoua aav h V “iSn 

Pam reoorde preaTrveS 

The history of the transitional etaco *** “nward 

trusted with full details, rsl a leooni 

.byahy.sehoIar alreaT’ •‘k^adybeen attempte 

0.ford. 183, p, 

^nkind by the art cf «Thel frf ‘ 

' diBOover this for themselves (thev did nc 

but they were undoubtedly the meana of ** *be Ohineai 

ft. 0 , p„.™r “SC 



, , , . 




■ '.Tlie juivuyyivfiu^iiu. ^Ttitmmoa^ -o.e'Vdt^' -soi&e' 

the migratioti of paper Europe , and Atoerioa, 

attention i$ paid hy the writer of the article to the: . 
of paper to India from Qhina, its far-off homo froW Ai i)i life' 
My ohjeot - in giving the foregoing brief but factual : 
of the miration of paper frbm Ghina to India wiD it ia- 
rouse the ouriosity of sdholars and laymen alike, as we' ^ 
now passing through a period of paper soaroity to suqh ;Sf 
extent that at times we entertain the Idea of oommenoh^titl® 
write our literary productions on Um pal»»-Zea/and 
in the maimer, of our worthy ancestors, whose ooniSnuoaiijl 
endeavour to preserve our ancient learning by recording it : 
on some durable material still excites Our admiration' 
instils in us a spirit of reverence for their methods oftran^ -^ 
mission and dissemination of literature, which is the ^o^ of ■ ' 
mankind in every age aud olima. 

. Prof. H. B. Eapadia in his article on “ 
Palaeography" published in 

(May 1938) p. l06 makes the following remarks about pi 
and its antiquity, . ' v4l 

“Though the preparation of poperwas known in lawjif 
as early as 3rd century B. C., it seems that in ancient tijnSkif 
Jain works have not been written on it. For, it. seems tlu|i’ V 
it was used perhaps for the first time during the rule ; 
Eumarapala and Vastupala as can be seen &om. Jinamadida' 
nagani’s Eumarapala-Prabandha (p. 96) and Ratnamond^^' ■ 
gn,TiV a TTpadesa taranqini (p. 142).” In footnote 19 on ' 


1. Vide p. 229 or Vol. 17 of 14<7t Edition. The following faota from '' 
artioU on poper ore noteworthy.'i 

(il A. D. il 02 i-bldeBt’ddoiimeat on pope* .ie a deed of King 
Sicily. - 

(ii) A D. 1122 - llfiO—First mention of roj; pi^Ml Jby Feter ■ 

Cltiny in hie traotl 





I 


(iii) O. '4,' D, llCOi^^Moors in'Spoin mannfabttiie paper. . 

(iv) A. D>, 1231—Frederiok n forbade uee of paper 'fot .pnB^V 

documents. : ' '‘■'■J”//.' 

' (t)4. D. 1263— ; .the laws of Alphonso pap^ is referred to al 'ql^V. 

ytrehment, .; . ’ '' • -i'l 

(vi)'4'.' I). tJia.Merton College, Oxford show the .lE^ 

ohah'e <4 payer., r' ^ 



sfe^L«'‘r; i * 


p ^ij^asbigev P^f. - Klapadia'adds':—“I’rom thes^e’two pfeilM 
j-V.wesee that the word is, traaoslated 4 a *‘wk»*‘|| 

” (kadgala). Ilhe ,wdtd “ ^ » oeoura in iitiaii- 
^^a>X3ommentflry .('pt;XB.l67) on his own trark 

'ipopis we ooine aoroBs,the oorrespbiidiii^ 

"Though there is some controversyi about the briein of 
'fr .the word .China, which is derived from TsHn dynastv 
2^.22a A. IK) it is doiibtful whether paper manufacture 
^r :;::^nom in India ae early as 3rd cmtury S.O aa ' ■' 
^padia. -Ti.. oerae* atoy of 
is (ioiineoted with Emperor ffiao-Wii (140-80 B. 0)” and 
P“°* of Sino-Indiau intercourse is* generall,, 
.^,>put at A. D. 64.” If these statements are correct it « 
OX difficult to believe the introduction of. the art of 'paver 
i°i-° India from Chinese sources prior to A I>. 106 
,0, If it is supposed that paper manufacture in India, prior to 
(r^^MChinese invention of paper in A. D. 106 was indfeenouV 

no reliable evidence inip^: 
, V of. this supposition has been recorded by competent schSts . 
;.;;Under these circumstances we have to believe in the feraduai i 
^;^^^t,onof^pcrfrom China to India as outlined briefly 
V . m this paper from A. D. 106 onwards- ^ 


.-Xv 


VL' «sed "perhaps far 

-,;the^t timeduring the rule of Kumarapala *’ who was King ^ 
./Of Gpjarat from Vikrama samvat 1199 to 1230 iA n ■ 
WW1174).. ...t^nopt i. ,„i«p ta 

linoplM Bajawado* maba tie followin'! 
the mtrodnotlo n paper,ioto India;— . , i 

;iosBdittV.iTirST rir'is ' 

■(Oaloutta)..NowonHB. _,. 








for 


- ^„;■;'^r:'r^ty;i^.''.5=«i|!.' :■' 

J*'About BOj Iot SO years 
writing on became onrrenji: TKis' 

(Kagad). Theteare some remote references t6 
on poper in the ifiiaweSiiar?.” "' 

The Jnanesvari' was composed in A. D. 1290 and 
have already pointed out paper MSS of A. B. 1089, 
and 1231 the remarks of Rajawade quoted by me are 
warranted by the dates of those MBS on 
grounds. ... 

In Marathi work' published at Bombay in 
Persian Farman.® dated A. H. 717 (Saka. 1221)—A. JX;!^ 
is reproduced (Appendix A) from a copy of it .dliSd^^ 
A- D. 1705. This Farman, if genuine, must have 
on paper but as it is reproduced from a late copy of it,.' 

A. 'D. 1705,1 am not in a position to draw any cQuqKi 
from it, even though it was admitted^in the court, in 
1883 and translated into English by a Moulvi of the 


stone High School on 6th October 188S. This 
described as a Mnapaira from Raja Bimba of Uttai|^ 
kana to PuruBottampant Kavale. i 

From Alberuni’s Nctes of the witijig o/I __ 
made about A. J). 1030.it appears that the .Ini^a^s 
then adopted fafer for writing purposes as will be 
the following remarks’' made by him. 



(i) 


“ The HindusLare not in the habit of writing 
Uke the Greeks in andent times." . 

(ii) “ Muslims too used in the early times of Islam ti} 


on hides." 


1 . 


• ■♦SsW'' 

'?S.S 


Suhla Yajvfvediya ^rahmana by N. V. ynidys Fnmiulaiei.!;:< ^, 

. 1884. The copy of this work in my poBsession is a copy 
BUtho'i to the late Bao Bahadni Oopaino Han Deshmukhi tbijia at 
a. Arabic MSS on Soils of paper fahout SO meties longl .coQiis^ 

Moorish States and North Africa have besn deposited in mai^iliRt ^ g^ 

'• positories at Barcelona (Spain).. They contain diplomatic, eoif^ 

. between Bgypt and Aragon beiwitit 1300 ortll...: 1330 A...O'i The'Ai 
letters in this oonneption. are dated A. tt 1303, 1®^-r?l4,jl8?J, 1? 

1327, " “ ' ■ ' ■ - ■ • - - 

1838) 

1.1 yidepp, 

Losdon'ia** (Tnibnw). • . ‘ 


i6rB ia thia oonneption-BT0 dfttejj At 1W3, 13^. Ul^ 'lSWi 
7. (Vida pp. 12-13 of Bgvpt and Angon by A.-S. ".Miy5,';I?i('M»,%j Jfl!laSfc's 

■3.. Vide'pp. i70.17i of VoLl of 


refers’ to papyrtis cm iw&ioh tKe onieia jp 
;, :; tlie IthaJifs were ■ recorded until shortly before bdS 
: : time’(C. .A. D. 1030), 

■, (iv) "It was in China proper that paper was first manufac¬ 
tured. Cleese prisoners^ introduced the fabrication 
; of paper into Samarkand and thereupon it was made 
\ 'Pl®o6Sj so as to meet the existing want."' 

^ their country a 

like the date and oodoa-nut pahns, bearia 

edible fruits and leaves, of the length of one yard and ’ 

gg,-^a broad as three 'fingers one put beside the other. 

; They.d^ write on them. Thet 

l - V ® of these leaves together by a cord ^ 

.: .arranged, the cord going through all the 

^i^g^ires by a hold in the middle of each.” 

Northern India people use the bark 
is used as a cover for 
^boT^. It ia caned hAQrja. .They takd a piece one 
•g;;:».r.3f»J:ddong ah^ ad the out-stretched fingers 

or soBieiyhat less, and prepare it in 
va^OMways. They oil and polish it so astoriake 

It hard and smooth, and then they write on it. The 

■i:; -1' of the smgle leaves is marked by numbera 

- . jTi^ ^hde is wrapped up in a piece of cloth 
ft^eiied between, two tablets of the same size. 
J ,IS called pfli^. Their letters and whatever 

, jybfijrhaye to write they write on the bark of the 

I^Vi^J^oing. minute study by ■ Alberuni of the 
of the Hindus speaks for 

^ Saiatarangini!^: ateitee \ 

Ttt ™. ®'^ TOpulsr minister , 

.. atmatha) • of Kmg Jayasimha .(A; D. 1128 to 1149). 

. vHftywaja was kfiled by royal troops. On his arm was 
■; fQ.upd.a p«<nkffl or leaf with the verse of the 

ap6 of y..S^, ■ 




(Ill, 8) ' 

?lw*(Jr#«pir n,” — 

Kalhana States that this patriha, stating 
of his action, sauotifies Viiayaxaja. Possibly the 
in question was written on the tAorjo leaf, which was 

used in Eashniir for writing parpOSes. '■ ■; 

I now close my study of the history of ^ ’rnigraiW^ 
paper from China to India through varied vioissitudW^Wi 
times and climes between A, D. 106-1600.1 About " 
years ago I began to note down facts pert aining to this fil 
and the visit of Mr. K. B. Joshi, the Secretary of the^^i. 
Research Centre; (The All-India Village IndustrieB ^^ssq 
tion), Poona to the Bhandarkar Oriental Researiih Inaftll 
in May 1943 hastened up my. drafting of the 
on paper, in which he is interested both in its techni 
historical aspects. I have, therefore, to thank fiiai: 
cordially for having agreed to the publication of thes,ei[dt6^ 
imperfect as they necessarily are, for the benefit of thtf |^; 
public and soholars alike. The presentation of my data' 
this paper is, I am conscious, not popular but I feel oonti 
that I shall be doing wrong to the subject, if I keep hfi 
the sources of this study from the gaze of the ordinary^^ 

I hope that my present study will be supplenieoieiJ b^^P 
more competent than myself to handle this subje^’ 
varied aspects- Judging, however, by tbe queries- 
about the iutroduotion of paper into ludia and. .this'. ab 
of reliable material in our Encyclopaedias od 
aspect of this question, I have reason to believe, 
present study will clarify this problem to a certain .e. 


1, By A. D. moo piiiitad books sppearod inBaiope. TheBTs.tJ!>WV. 
.‘printer utm Q-ntenberg o{ Mains,irbo printed "TheIndulgence 
in A, Di 1164. Oaxtoii set-up bisprintingpreee in Bngbt'ndatWeet^j^ 
.A, D. 1477. (Vidp p. 388 of Davis : ITistorp ej th» World‘’'.MMj 
Gliinese were inventors of paper, they were also pioneeTs in.tUS; 
ing (Vide Carter, Thomas Francis s fht -Hiwailiort^'ef 
its spread Wesmard, New York 1331). The, BatUestyl^t^l^j^^ 
ftoiD. Japan and is'dated A. D. 770, long 
practised dloqk-priBJfW. The earliest 
A. D. .It is a version of Buddhist Diowoid^^^-.:{^i3e.^"SBS 
Report 1938=-j-Seliginan'B aitiole on' "Whi-Sonm 



HBgs^ti^l foterery historical study wrtH tjie nst^. 
iiiitroduotion of paper into India and Europe has reVolii^ioiii^ll 
modern and mediaeval civilizations, the piahufaotuue of paper 
^^ village^s ip India wiU not fail to revolutionize their econq- 
fldcs, % the mprovepient of'.which The AU-India Village; 
fcd^iiriea Asso^ato haa been struggling since its inception I 

efforts be crowned with 
nj^’Oiily hope,imd jitayer.: ■ 








f; INittA VILLAcS 
: :*'■,,, :.' V ■ Maganvam, Waema (0. P.) 

Ab pur aim is to stimulatB-local produ6tibji« ifr ,|[£|i%^ 
intended to supply finished goods from the Hea4-^vi?ii:i»r£..;^jP§ 
sample implement may be obtained in the W Jnstafioe*. 
the necessary implements produced bh- tlmit basis 
' "thereafter. ■■ '■■:: ■■■ . 

The prices mentioned do nbt'include^iaiddng orfr^lM 
and aiC subject to fluctuation. As goods are not sold bivcnt^l 
a sum to cover their price and paclmgi/must 
advance. We shall not be responsible fox', damage , 
transit. 

" , PRICE LIST OF EQUIPMENT AVAILABLE.V; 

. . ■ ■ BOB 

• •PAPER-MAKING-'- 
Articles Dtmensicas 

Choppers for cutting ra-w material 
Dusting cot 4’xS’.x i’ 

Dhenki . . • : 

tnakihg Stand to suit tjl sizes 
Mat making grass ‘pflr lb; 

Horse hair for mats • \ ;T^'M 

iJat Single Foolscap or Crown 

Double Foolscap, . . ^ 

Demy . ■; ■' 

Royal ; ..-ijSsJ 

Double Crown 
Single Foolscap, Double'.;'; 

Foolscap or Deiny per pair ■ 

Double Crown or Royal per pair; P; 
jgingle Foolscap per pair ' ''"A 


jrm 


Sid® pattis spare 


Rollers 

! (wooden) 

Frame 





ArHclbS 


■ ; 

' o^mer 

table 

4®refl^g Plank 
Pledk' 


'■■ •'.=•■•,■<-,31, -■ ' *■'',■ ‘ ■; ; ■ .(TiJMJB 

Bimenetotts 

4*x3*x3’ SO o':m 

4i*x3i’xS’ SO 0'"'W 

' yxVx3’ ■ 9^ 4'^ 

4‘x2i'xai’’ 10 0 q | 

Single Foolscap 24* X 2* 3 8 0i| 

Double Foolscap 24 ' x 1 |* 0 ^ 0 I 

.04 oj 


Slaziiig Plank (bnrniaket) 24* x 8" x 8'*, 4 8 0 

; .ipaazing stone 2” x 4** 1 4 o 

‘. '^tting machine for Single Foolscap paper. 26 0 0 

-Block' SbgkFoolscap 1 8 O 

Ip^e, ■' , 4.80 

Imarpening Stone 1 0 o 

^l^tbg machine with single foolscap 
i ./ ' ; block, knife and sharpening stone 30 0 0 

^^l^thcg TQftchi n a for all sizes of paper complete 25 0 0 

|ii%' Set of small models, made to scale, 

required for Paper-making 20 0 0 

. -Packing 2 0 0 

sample of paper end envelopes 0 3 0 

Postage 010 

^WB :—'Pr%c6s are subjeci to market fluctuation and may 6e 
■ exceeded without notice. 


10 0 0 
2 0 0 
0 3 0 
0 1 0 


, - Paper from materials such as bamboo, rags, sunn-hemp 
plantain fibre, rice straw, linseed and aloe, and stationery 
p|fiitK^es oip, bn.,m4de of different sizes and in selected colours 
s-^^'iC^en.; Quotations will be supplied on application. 

( By K. B. Joabi) (H) Price 18 0 

V'J ' 5.-'= ,(E).'' „ S 8 o' 

.{Superior Edition) „ ■ 4 0 0. 

. ’Postage for a copy, ' O' 6o ■ 

fbliwing, ptice-lists may also be had on application 
^ Wardba, C* P. 

g^^^-huS^gandFiotij-grindbgEq^ Ofl^ressiag 
v . keeping Equipment; Publications. 
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